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PROCEEDINGS  OF  THE  ASSOCIATION  OF  AMERICAN  AGRI- 
CULTURAL COLLEGES  AND  EXPERIMENT  STATIONS. 


MINUTES  OF  THE  GENERAL  SESSION. 

Morning  Session,  Tuesday,  November  13,  1900. 

The  convention  was  called  to  order  in  the  Assembly  Hall  of  Sheffield  Scientific 
School  of  Yale  University  at  9.45  a.  m.,  President  Joseph  E.  Stubbs,  of  Nevada,  in 
the  chair.    Prayer  was  offered  by  President  W.  0.  Thompson,  of  Ohio. 

The  chairman  of  the  executive  committee  read  the  following  report: 

Report  of  Executive  Committee. 

Immediately  following  adjournment  of  the  last  convention,  the  executive  commit- 
tee met  and  organized  for  the  year,  making  choice  of  E.  B.  Voorhees  for  secretary, 
and  H.  H.  Goodell  for  chairman. 

The  duties  intrusted  to  it,  involving  interests  affecting  the  very  existence  of  each 
experiment  station  and  the  material  prosperity  of  each  college,  have  proved  exceed- 
ingly arduous,  and  but  for  the  assistance  promptly  given  by  members  of  the  Asso- 
ciation could  not  have  been  performed. 

In  accordance  with  the  resolution  directing  your  committee  to  make  earnest  effort 
to  secure  places  on  the  programme  of  the  National  Educational  Association  for  1900  in 
order  to  present  the  mission  and  scope  of  the  land-grant  colleges  in  the  American 
system  of  education,  a  prolonged  correspondence  was  entered  into  with  the  different 
officers  of  the  Association.  An  assignment  of  place  was  finally  made  in  the  section 
of  higher  education,  and  President  Beardshear,  of  Iowa,  was  appointed  to  represent 
our  Association.  This  duty  he  performed  at  the  annual  meeting  held  in  Charles- 
ton, S.  C. 

Learning  that  a  bill  (S.  3181)  ''to  amend  the  act  relating  to  the  public  printing 
and  binding  and  distribution  of  public  documents"  was  being  considered,  your  com- 
mittee promptly  appeared  before  the  chairman  of  the  Committee  on  Printing,  urging 
that  all  the  land-grant  colleges  should  be  constituted  designated  depositories  of  Gov- 
ernment publications.  An  additional  section,  No.  9,  was  incorporated  in  the  bill, 
reading  as  follows :  ' '  That  the  library  of  any  college  established  for  the  benefit  of 
agriculture  and  the  mechanic  arts  in  accordance  with  the  provisions  of  the  acts  of 
Congress  approved  July  2,  1862,  and  August  30,  1890,  shall  be  constituted  a  desig- 
nated depository  of  Government  publications,  and  the  superintendent  of  documents 
shall  supply  one  copy  of  said  publications,  in  the  same  form  as  supplied  to_  other 
depositories,  to  such  library,  and  the  Public  Printer  shall  print,  bind,  and  deliver  to 
the  superintendent  of  documents  such  extra  number  of  documents  as  will  enable 
him  to  comply  with  the  provisions  of  this  section." 

The  amended  bill  was  reported  on  May  17  and  is  now  on  the  Senate  calendar  for 
next  session,  Order  No.  1322.  As  unfinished  business  it  should  be  taken  up  by  the 
next  executive  committee  and  carried  to  a  successful  issue.  Twenty-five  only  of  the 
land-grant  colleges  are  now  designated  depositories,  charged  to  the  Representatives 
in  Congress  from  the  respective  districts  in  which  located.  Under  the  present  law 
any  depository  may  be  dropped  at  the  pleasure  of  the  member  of  Congress  to  whom 
it  is  charged.  ^  The  effect  of  this  amendment  is  to  make  every  land-grant  college  a 
designated  depository  by  law,  thus  insuring  permanency. 

It  will  be  recalled  that  in  the  Fifty-fourth  Congress  a  free-homestead  bill,  intro- 
duced as  a  rider  to  the  Indian  appropriation  bill,  was  hotly  debated.    This  bill,  it 
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was  believed,  gave  to  settlers  free  of  charge  land  upon  the  sale  of  which  depended 
the  Morrill  annuity  to  the  land-grant  colleges  and  the  annual  appropriation  to  the 
agricultural  experiment  stations.  The  friends  of  both  raUied  quickly  to  their  sup- 
port. It  was  passed  in  the  Senate,  but  lost  in  the  House.  In  the  closing  hours  of 
the  session  the  conferees  compromised  and  agreed  to  extend  the  time  of  payment  two 
years  for  land  actually  entered  and  taken  up  by  settlers.  In  the  Fifty-fifth  Congress 
a  similar  attempt  was  made  to  introduce  the  measure  as  a  rider  to  one  of  the  large 
appropriation  bills  in  the  Senate,  but  the  attempt  was  frustrated.  Promptly  with  the 
opening  of  the  Fifty-sixth  Congress  the  free-homestead  bill  was  introduced  into  the 
House.  Its  friends  agreed  with  your  committee  to  insert  an  amendment,  providing 
that  if  at  any  time  the  proceeds  of  the  sale  of  public  lands  was  insufficient  to  meet 
the  annual  appropriations  to  the  land-grant  colleges  and  experiment  stations  the 
same  should  be  paid  from  the  Treasury  of  the  United  States.  As  thus  amended  the 
bill  passed  with  slight  opposition  in  the  House  and  none  in  the  Senate.  The  Associ- 
ation is  to  be  congratulated  that  at  last  this  source  of  income  has  been  placed  upon  so 
absolutely  sure  a  foundation. 

The  bill  establishing  schools  or  departments  of  mining  and  metallurgy  in  connec- 
tion with  the  colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts  very  early 
attracted  the  attention  of  your  committee.  Had  a  choice  been  made  no  better  time 
could  have  been  selected.  There  appeared  to  be  a  widespread  interest  in  the  subject. 
No  less  than  four  different  bills  creating  schools  of  mines  were  in  the  field.  They 
were  for  the  most  part,  however,  local  and  not  general.  To  harmonize  the  various 
interests  and  produce  a  bill  universal  in  its  application  and  yet  just  and  acceptable 
to  all  w^as  the  task  of  your  committee.  Its  aim,  furthermore,  was  to  build  on  the 
foundations  already  laid  under  the  acts  of  1 862  and  1890,  and  thus  enable  these  new 
schools  to  take  advantage  of  the  buildings,  apparatus,  and  equipment  already  accu- 
mulated, believing  that  in  this  way  alone  could  be  secured  that  most  desirable  end 
of  maximum  advantage  at  minimum  cost. 

The  Senate  Committee  on  Mines  and  Mining,  to  which  the  bill  was  referred,  gave 
a  full  hearing,  and,  with  a  few  amendments,  reported  back  the  bill  favorably,  in 
charge  of  Mr.  Tillman,  of  South  Carolina.  After  brief  discussion  it  w^as  laid  on  the 
table  to  allow  the  amendments  to  be  printed,  and  was  subsequently  passed  without 
a  dissenting  vote.  On  reaching  the  House  it  was  referred  to  the  Committee  on 
Mines  and  Mining,  and  after  another  hearing  was  reported  on  favorably  and  placed 
in  charge  of  Mr.  Mondell,  of  Wyoming,  who  generously  relinquished  a  bill  of  similar 
tenor  which  he  had  previously  introduced. 

The  pressure  of  business  at  the  close  of  the  session  prevented  its  reaching  a  vote, 
and  it  now  remains  on  the  House  Calendar,  S.  3982,  awaiting  final  action. 

The  advantages  accruing  to  each  institution  represented  in  this  Association  are  too 
apparent  to  be  mentioned,  but  we  may,  perhaps,  be  pardoned  for  quoting  the  com- 
prehensive language  of  section  2,  enumerating  the  various  branches  that  may  be 
taught:  That  said  appropriations  shall  be  expended  only  for  geological  instruction, 
mining  engineering,  metallurgy,  research  in  road-building  material  and  its  proper 
application,  and  the  branches  of  learning  pertaining  thereto,  including  the  various 
branches  of  physical,  natural,  and  economic  science,  and  the  facilities  for  such 
instruction,  research,  and  experiment  in  order  to  promote  a  liberal  and  practical 
education  and  secure  the  most  intelligent  use,  conservation,  and  development  of  the 
mineral  resources  of  the  country."  Surely  nothing  could  be  more  liberal  than  this 
interpretation  of  the  needs  of  a  school  of  mines. 

The  executive  committee  at  the  last  convention  was  directed  to  confer  with  the 
Secretary  of  Agriculture  with  reference  to  the  publication  of  the  papers  presented 
before  the  several  sections  of  the  Association.  It  was  found  on  examination  that  the 
present  laws  permitted  the  publication  of  such  papers  as  were  considered  worthy, 
and  it  was  deemed  unnecessary  to  hold  the  conference  as  directed. 

Complaint  having  been  made  that  public  documents  frequently  did  not  reach 
designated  depositories  until  two  or  three  years  after  their  first  printing,  the  execu- 
tive committee  was  directed  to  bring  the  subject  to  the  attention  of  the  proper  com- 
mittees of  the  two  branches  of  Congress.  A  memorial  has  been  addressed  to  the 
chairman  of  the  House  Committee  on  Printing,  and  the  superintendent  of  public 
documents  has  advised  us  that  steps  have  been  taken  to  prevent  that  delay. 

A  matter  of  vital  importance  to  the  interests  of  our  Association  demands  a  few 
words.  Repeated  violations  of  our  postal  privileges,  presumably  through  ignorance 
or  carelessness,  have  been  brought  to  our  notice.  A  report  of  a  State  board  of  agri- 
culture was  mailed  under  a  bulletin  frank.  Catalogues  of  colleges,  containing  noth- 
ing but  names  of  students  and  courses  of  study,  have  been  sent  in  the  same  manner, 
and  letters  have  been  franked  under  the  guise  of  newspaper  bulletins.  Gentlemen 
of  the  Association,  we  can  not  afford  to  imperil  a  privilege  that  saves  us  annually 
thousands  of  dollars! 
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In  closing,  your  committee  desires  to  offer  the  following  recommendations:  (1) 
That  matters  of  unfinished  legislative  business  be  pressed  to  a  conclusion  at  as  early 
a  date  as  practicable,  and  (2)  that  a  codification  of  the  postal  regulations  be  made 
and  sent  to  each  president  and  director  urging  his  strict  compliance  with  the  law. 

In  behalf  of  the  executive  committee. 

Henry  H.  Goodell,  Chairman. 

On  motion,  the  report  was  accepted. 

On  recommendation  of  the  executive  committee,  it  was  voted  to  hold  the  morning 
and  afternoon  sessions  of  Wednesday,  November  14,  at  Wesleyan  University,  Mid- 
dletown,  Conn. 

Reports  of  the  sections  were  then  called  for.  No  reports  from  the  sections  on  Col- 
lege Work  and  Agriculture  and  Chemistry  were  presented. 

S.  A.  Beach,  of  New  York,  read  the  following  report  from  the  Section  on  Horti- 
culture and  Botany: 

Report  of  Section  on  Horticulture  and  Botany. 

The  work  in  horticulture  and  botany  will  be  considered  under  two  heads,  namely, 
instruction  and  investigation.  Let  the  former  include  the  instruction  of  college  or 
university  students  and  work  with  farmers'  reading  courses,  farmers'  institutes,  the 
nature-study  movement,  or  along  any  similar  line,  and  also  the  preparation  of  read- 
ing matter  aside  from  that  Avhich  sets  forth  the  results  of  research.  Let  e^orts  to 
add  to  the  sum  total  of  human  knowledge  of  things  botanical  or  things  horticultural 
be  considered  under  the  head  of  investigation. 

Nearly  all  of  the  botanists  and  horticulturists  of  the  institutions  included  in  this 
Association  have  frankly  replied  to  the  blunt  inquiries  addressed  to  them,  which 
courtesy  is  here  thankfully  acknowledged  with  sincere  appreciation.  Several  of 
them  report  improved  equipment  and  increased  facilities  for  work,  which  is  indeed 
gratifying.  So  far  as  mention  is  made  of  the  subject  of  instruction,  the  reports  indi- 
cate that  with  few  exceptions  about  the  same  course  has  been  pursued  and  much  the 
same  ground  has  been  covered  as  in  the  previous  year.  Doubtless  similar  reports 
are  rendered  from  year  to  year.  Does  this  mean  that  no  noteworthy  progress  is 
being  made  in  this  direction?  Surely  not.  New  educational  features  usually  develop 
by  rather  slow  processes  of  growth.  When  the  work  of  one  season  is  considered 
alone  or  only  in  comparison  with  that  of  the  previous  year,  there  may  be  but  little 
apparent  advancement,  but  let  the  thought  run  back  over  a  longer  period,  as,  for 
example,  ten  years,  and  the  growth  which  has  been  made  is  brought  out  more 
clearly  by  the  comparison.  Looking  at  the  changes  which  have  developed  during 
the  last  decade  in  the  kind  of  botanical  instruction  which  is  given  in  our  agricultural 
colleges,  it  is  at  once  apparent  that  physiological  botany  receives  greater  attention 
now  than  formerly.  Years  ago  systematic  botany,  having  received  a  wonderful 
impetus  from  the  enthusiastic  researches  of  herbalists,  came  to  occupy  a  position  of 
preeminence  in  the  botanical  world.  Even  less  than  a  generation  ago,  among  the 
most  prominent  American  botanists  there  were  those  who  early  in  their  careers  had 
taken  the  degree  of  doctor  of  medicine,  and  who  began  their  botanical  work  with 
the  study  of  medicinal  herbs.  We  can  all  remember  Avhen  the  colleges  offered  bat 
little  botanical  instruction  outside  of  systematic  and  structural  botany  and  plant 
morphology.  Now  physiological  botany  receives  considerable  attention.  Figura- 
tively speaking,  botany  is  now  standing  on  its  morphologico-systematic  leg  and 
extending  its  physiologico-pathological  foot  to  take  another  step  forward.  Leaving 
systematists  to  dispute  as  to  whether  Linnseus  or  Michaux  first  published  a  particu- 
lar species  and  to  confuse  laymen  by  their  multifarious  changes  of  scientific  names 
for  old  familiar  faces,  investigators  have  pushed  into  the  fields  of  plant  physiology, 
plant  pathology,  and  other  formerly  neglected  botanical  territory.  As  a  result  of 
this  movement,  which  is  world-wide,  and  in  w^hich  America  is  at  no  distant  day  to 
take  the  lead,  the  botanical  instruction  in  American  agricultural  colleges  is  being 
modified  in  the  direction  which  has  just  been  pointed  out.  As  an  example  of  the 
way  in  which  the  work  in  vegetable  physiology  and  pathology  is  coming  into  greater 
prominence,  let  me  quote  a  communication  from  the  botanist  of  the  Massachusetts 
Agricultural  College: 

"My  laboratory  has  never  been  so  crowded  with  elective  students;  nearly  50  per 
cent  of  the  seniors  have  elected  botany,  besides  about  ten  post  graduates  who  are  taking 
work  this  year.  Vegetable  physiology  and  pathology  are  pursued  during  the  senior 
electives,  and  these  branches  are  receiving  considerable  attention  in  post-graduate 
studies.    One-half  year  is  devoted  to  each,  the  time  being  eight  hours  per  week." 
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111  Georgia  a  movement  is  on  foot  for  the  establishment  at  the  State  University  of 
what  is  called  a  permanent  farmers'  institute,  in  which  for  eight  months  of  the  year 
those  who  desire  to  do  so  may  receive  expert  instruction  in  farm  practice,  farm 
management,  etc.  This,  as  yet  only  a  proposed  change,  seems  to  promise  peculiar 
advantages  to  the  youth  from  the  farms  who  can  not  take  a  full  college  course.  If 
the  movement  is  properly  supported  it  will  doubtless  help  to  bring  the  class  of  people 
for  whose  especial  benefit  the  agricultural  college  was  established  into  more  intimate 
and  friendly  relations  with  the  university. 

At  the  University  of  Missouri  a  six  weeks'  summer  school  in  horticulture  for  the 
instruction  of  the  teachers  in  public  schools  has  been  permanently  organized.  The 
horticulturist  says :  ' '  For  the  past  four  years  instruction  has  been  given  in  the  summer 
school  in  horticulture,  agriculture,  and  nature  studies.  This  year  the  attendance 
was  so  large  and  the  demands  of  the  teachers  so  great  for  work  of  this  character 
that  a  permanent  six  weeks'  course  in  horticulture  has  been  arranged  to  be  given 
each  summer.  In  many  sections  of  the  State  the  teachers  have,  through  our  efforts, 
organized  local  societies  for  the  promulgation  of  the  Avork,  and  in  many  cases  very 
fine  work  was  done  the  past  year  in  planting  school  gardens  and  arranging  labora- 
tories for  winter  studies  in  plant  propagation  and  plant  life  generally.  The  depart- 
ment has  arranged  to  send  specialists  to  several  centers  the  coming  winter  to  give 
sample  lessons  and  to  give  such  impetus  to  the  work  as  can  be  done  by  brief  visits." 

One  of  the  important  efforts  to  stimulate  the  educational  life  of  rural  communities 
is  that  which  has  come  to  be  known  as  the  nature-study  movement.  It  is  mentioned 
here  because  botanists  and  horticulturists  of  the  agricultural  colleges  are  in  several 
States  closely  identified  with  it.  The  extension  of  nature  study  into  rural  commu- 
nities, either  through  the  common  schools  or  by  the  organization  of  children  into 
junior  naturalist  clubs  was,  I  believe,  initiated  by  Prof.  L.  H.  Bailey.  Since  an  out- 
line of  the  nature-study  movement  in  Xew  York  State  has  been  presented  before  the 
Section  on  Horticulture  and  Botany  no  further  discussion  of  the  subject  will  be 
attempted  here. 

The  efforts  emanating  from  the  agricultural  colleges  for  the  purpose  of  reaching  the 
dwellers  in  rural  communities  more  effectively  are  increasing  in  number,  and  are  fast 
extending  into  a  national  movement  for  the  betterment  of  the  farming  class.  It  is 
essentially  the  university-extension  idea  Avhich  is  being  adapted  l^y  these  institutions 
to  meet  in  various  ways  the  peculiar  needs  in  their  especial  field  of  lal)or.  At  Cor- 
nell University,  Ithaca,  X.  Y.,  this  kind  of  work  has  grown  to  such  proportions  that 
there  has  recently  been  organized  a  department  for  the  farmers'  reading  course  and 
extension  teaching.  The  number  of  people  in  Xew  York  who  have  heretofort^  been 
connected  with  this  work  is  about  20,000.  Professor  Craig,  having  resigned  his  posi- 
tion as  horticulturist  of  the  Iowa  Agricultural  College,  assumes  charge  of  this  new 
department,  with  the  title  of  professor  of  extension  teaching  in  agriculture  and  horti- 
culture. The  culmination  of  the  farmers'  reading  course  is  to  be  a  short  course  at 
the  university,  where  the  specific  instruction  needed  in  agriculture  and  horticulture 
will  be  given  as  far  as  possible. 

Having  thus  briefly  considered  a  few  of  the  interesting  developments  in  the  work 
of  instruction,  we  will  now  give  attention  to  the  next  division  of  this  report,  namely, 
the  work  of  investigation.  In  most  of  the  agricultural  colleges  the  botanists  and 
horticulturists  of  the  college  are  also  employed  in  the  experiment  stations.  Out  of 
forty-eight  of  the  horticulturists  who  replied  to  the  inquiry  as  to  what  portion  of 
their  time  was  given  to  the  experiment  station,  66  per  cent  give  from  half  to  all 
of  their  time,  and  of  the  thirty-four  assistants  who  were  mentioned  in  the  replies,  80 
per  cent  give  from  half  to  all  of  their  time  to  the  experiment  station.  Some  found 
it  impossible  to  make  more  than  a  rough  estimate  of  the  amount  of  time  devoted  to 
college  and  station  work,  respectively;  others  made  the  indirect  reply  that  nomi- 
nally or  theoretically  a  certain  portion  of  their  time  is  given  to  the  station.  Of  those 
who  replied  to  the  further  inquiry  as  to  what  portion  of  their  time,  is  devoted  to 
investigation,  38  per  cent  give  one-half  or  more  to  this  Avork,  and  43  per  cent  of  the 
assistants  who  were  mentioned  give  one-half  or  more  of  their  time  to  investigation. 

An  attempt  was  made  to  discover  what  are  the  principal  lines  along  which  the 
horticulturists  and  botanists  are  directing  their  investigations.  These  are  to  a  great 
extent  shown  by  the  material- which  appears  in  the  station  publications. 

Mr,  Hall,  the  librarian  at  the  Geneva  station,  has  very  kindly  classified  for  me  the 
matter  of  botanical  or  horticultural  nature  in  the  station  bulletins  and  reports  pub- 
lished since  January  1,  1899,  which  came  to  hand  prior  to  Xovember  1,  1900,  One 
hundred  and  forty-eight  bulletins  are  represented  in  this  summary  and  also  six  annual 
reports  which  contain  matter  not  given  in  any  bulletin.  The  classification  shows 
the  number  of  pages  of  these  publications  which  are  devoted  to  each  of  the  following 
general  subjects:  The  number  of  pages  classified  is  4,185,  of  which  1,360,  or  32.5  per 
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cent,  falls  under  the  head  of  botany,  includmg  the  study  of  fungi  and  the  work  with 
weeds  and  seeds,  while  2,825,  or  65.6  per  cent,  falls  under  the  head  of  horticulture, 
including  the  combating  of  insects  and  diseases,  and  80  pages,  or  1.9  per  cent,  falls 
under  the  head  of  forestry.  The  horticultural  matter  is  classified  under  the  heads  of 
(1)  combating  enemies,  including  the  treatment  for  insects  and  diseases  and  the  use 
of  apparatus  adapted  to  this  work;  (2)  methods  and  management,  including  plant 
propagation,  greenhouse  lighting,  training  plants  in  greenhouse,  garden,  or  orchard; 
tillage,  cover  crops,  rotation,  thinning  fruit,  and  the  harvesting  and  handling  of  horti- 
cultural products;  (3)  fertilizers,  including  the  study  of  soils  and  fertilizers  for  green- 
house work  and  the  use  of  fertilizers  in  gardens  and  orchards  where  this  work  is 
done  by  the  horticulturist,  either  alone  or  in  cooperation  with  some  other  member 
of  the  station  staff,  and  (4)  variety  work,  including  plant  breeding,  self- sterility,  and 
cross  pollination  of  varieties,  and  simple  tests  of  varieties,  whether  in  greenhouse, 
orchard,  or  garden. 

Reports  on  work  with  varieties  occupy  23.2  per  cent;  on  fertilizers,  6.4  percent; 
on  methods  and  management,  18.2  percent,  and  on  combating  enemies,  17.5  per  cent 
of  the  total  number  of  pages  examined. 

Xot  all  of  the  work  here  classified  under  horticulture  has  been  done  by  horticul- 
turists. Botanists  have  done  some  work  with  agricultural  plants  in  plant  breeding 
or  plant  introduction  and  a  considerable  portion  of  the  work  with  pollination;  chem- 
ists have  cooperated  with  horticulturists  in  some  of  the  Avork  with  fertilizers,  while 
horticulturists,  botanists,  and  entomologists  have  experimented  with  the  treatment 
against  insects  and  diseases.  This  state  of  affairs  suggests  the  question,  What  is  the 
function  of  the  horticulturist  in  the  agricultural  experiment  station?  Horticulture 
is  an  art,  but  it  is  also  a  science.  There  is  a  science  of  horticulture,  just  as  there  is  a 
science  of  agriculture.  Xo  part  of  it  can  be  called  pure  science.  It  deals  not  with 
causes  or  laws  or  forces,  apart  from  any  application  of  them,  but  with  the  facts  or 
phenomena  of  horticultural  import  a-s  produced  or  accounted  for  by  causes,  laws,  or 
forces.  In  the  course  of  his  experience  with  plants  and  plant  products  the  horticul- 
turist sees  certain  results,  and  he  may  seek  to  know  how  or  why  they  were  produced; 
or  he  desires  certain  results  with  plants  or  plant  products,  and  he  may  seek  to  know 
how  to  produce  them;  he  may  see  other  results  which  he  would  avoid,  and  desires  to 
know  how  to  avoid  them.  His  inciuiries  may  lead  him  into  the  field  of  botany  or  of 
chemistry  or  of  physics  or  some  other  science,  but  only  that  the  knowledge  gained 
from  these  sciences  may  be  applied  to  some  horticultural  problem. 

For  various  reasons  station  horticulturists  do  not  always  select  for  investigation 
tlie  lines  of  work  which  seem  to  them  really  most  valuable,  nor  do  they  always  give 
first  place  to  the  questions  which  seem  to  them  most  important.  It  is  often  impossi- 
ble to  connnand  the  time  or  the  funds  or  to  secure  the  necessary  equipment  for  such 
investigations.  On  this  account  a  report  of  the  investigational  work  Avhich  station 
horticulturists  have  published  does  not  give  so  true  an  indication  of  their  conception 
of  the  function  of  the  station  horticulturist  as  it  would  could  they  always  do  the 
work  which  seems  to  them  most  important.  Forty-four  horticulturists  replied  to  the 
query  as  to  what  lines  of  investigation  they  consider  to  be  of  most  importance. 
Twenty-four  would  test  horticultural  varieties,  and  fourteen  of  these  rank  this  as 
work  of  prime  importance.  Twenty-three  would  follow  plant  breeding  and  plant 
introduction,  including  the  improvement  of  native  fruits,  and  fourteen  of  these  rank 
this  a&work  of  prime  importance.  Three  Avould  investigate  self-sterility  and  cross 
pollination  as  related  to  productiveness.  Twenty-four  would  investigate  questions 
on  methods  and  management  in  pomology,  and  nine  of  these  give  this  work  first 
rank.  Fifteen  would  work  on  similar  questions  in  olericulture,  and  two  give  this 
work  first  rank.  Five  would  work  on  similar  questions  in  floriculture  and  landscape 
gardening.  Fertilizer  problems  in  pomology  would  be  studied  by  seven,  in  oleri- 
culture by  five,  and  in  floriculture  by  one.  Probleins  in  greenhouse  work  would  be 
studied  by  eight,  in  irrigation  by  seven,  and  in  combating  insect  enemies  and  plant 
diseases  by  fourteen,  three  of  whom  rank  this  as  work  of  prime  importance.  Only 
one  would  undertake  work  in  systematic  botany,  while  seventeen  would  investigate 
questions  in  plant  physiology,  six  of  ^whom  rank  this  as  work  of  prime  importance. 
Three  would  work  on  forestry  problems.  One  has  for  four  years  given  considerable 
attention  to  work  with  seeds.' ' 

It  is  especially  interesting  to  note  that  in  these  estimates  plant  breeding  takes  prac- 
tically equal  rank  with  variety  testing.  The  latter  has  unquestionably  in  the  past 
received  more  attention  than'  it  deserves,  while  the  rising  tide  of  interest  in  plant 
breeding  promises  to  soon  lift  this  subject  into  greater  prominence  than  it  merits. 
There  is  undoubtedly  greater  need  for  variety  testing  in  some  sections  than  in  others. 
In  those  States  where  horticultural  interests  have  become  well  established  it  is  vastly 
more  important  to  understand  more  fully  the  scientific  basis  of  horticultural  opera- 
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tions  than  it  is  to  increase  the  list  of  horticultural  varieties  which  are  adapted  to  those 
sections.  In  other  parts  of  the  country  where  horticultural  industries  are  compara- 
tively new  and  untried  the  finding  of  varieties  best  adapted  to  the  local  conditions  is 
relatively  of  greater  importance  than  it  is  where  horticultural  interests  are  already 
well  developed. 

It  is  significant  testimony  to  the  relative  importance  of  variety  testing  as  com- 
pared Avith  other  lines  of  horticultural  inquiry  when  one  who  has  long  been  engaged 
in  this  work  deliberately  abandons  much  of  it  for  what  he  considers  work  of  more 
permanent  value.  Such  is  the  attitude  toward  this  work  of  Prof.  E.  S.  Goff.  He 
has  been  identified  with  variety  testing  at  the  experiment  stations  for  many  years. 
He  was  engaged  in  this  work  under  Dr.  Sturtevant  at  the  station  at  Geneva'  X.  Y. , 
for  several  years  before  the  Hatch  Act  was  passed.  In  a  recent  communication  he 
says:  ''It  is'  our  plan  to  confine  our  work  in  the  future  very  largely  to  the  investiga- 
tion of  questions  that  increase  our  knowledge  of  plant  nutrition  and  development 
rather  than  the  testing  of  nurserymen's  and  seedmen's  A'arieties.  The  latter  work 
has  l>ft^n  wholly  abandoned  by  us  except  in  the  tree  fruits." 

That  ntlier  horticulturists  recognize  the  need  of  such  work  as  that  which  Professor 
Goff  considers  most  important  is  shown  by  the  above  classification  of  the  reports 
from  horticulturists  in  which  problems  in  plant  physiology  rank  next  in  number  to 
questions  in  methods  and  management.  Under  the  latter  heading  are  grouped  a 
great  variety  of  topics  in  which  the  application  of  chemistry  or  physics  is  often  more 
prominent  than  botanical  problems.  Taking  all  of  the  reports  into  consideration  it 
is  evident  that  in  the  minds  of  horticulturists  the  science  of  horticulture  is  more 
intimately  a.--M(  iated  with  the  science  of  botany  than  with  any  other  one  science. 
In  class  room  and  laboratory  instruction  the  botanist  usually  directs  his  work  along 
lines  quite  distinct  from  those  which  the  horticulturist  follows;  but  in  research  work 
the  station  l:)otanist  often  enters  the  field  of  horticulture.  AVhat  is  the  evidence  of 
the  botanists  C'li  this  point?  Eeplies  from  26  of  the  station  botanists  were  received. 
Of  these  6  liave  undertaken  x^lant  breeding  with  agricultural  plants,  2  are  investigat- 
ing the  use  of  fertilizers  in  growing  certain  vegetables,  and  11  the  treatment  of  plant 
diseases:  16  are  working  on  the  study  of  plant  diseases,  9  on  systematic  botany,  4  on 
physiological  Ijotany,  6  on  local  floras  and  plant  distribution,  and  several  on  ques- 
tions like  testing  grasses,  which  are  of  especial  interest  to  the  agriculturist. 

It  is  evident  that  the  function  of  the  station  horticulturist  is  not  altogether  and 
always  sharply  separated  from  that  of  the  station  botanist.  Doubtless  one  great 
reason  why  the  lines  are  not  more  strictly  drawn  between  botanical  and  horticultural 
investigation  is  that  in  S(  >  many  cases  the  horticulturist  is  himself  the  l^otanist.  One 
Western  botanist  naively  remarks  that  he  fears  that  in  most  AVestern  stations  the 
function  is  determined  l)y  the  time  at  command  after  college  duties  are  performed 
rather  than  by  any  philosophical  consideration  of  the  subject. 

In  studies  concerning  tillage,  fertilizers,  soil  physics,  and  other  sul)jects  which 
might  l>e  named  the  horticulturist  is  confronted  with  questions  similar  to  some  of 
those  with  which  the  agriculturist  or  the  physicist  or  the  chemist  deals.  Along  with 
the  botanist  he  works  on  questions  in  plant  physiology.  In  the  treatment  of  injuri- 
ous insects  and  plant  diseases,  as  already  mentioned,  botanists  and  entomologists  are 
his  coAvorkers.  It  does  not  seem  desirable  to  attempt  to  set  uj)  imchangaeble  bound- 
aries betAveen  the  fields  of  horticultural  investigation  and  those  of  the  other  sciences 
which  haA'e  been  referred  to.  The  following  communication  from  Prof.  R.  A.  Emer- 
son bearing  on  this  subject  is  Avorthy  of  consideration.    He  says: 

"I  see  no  logical  reason  Avliy  the  horticulturist  should  not,  if  he  desires,  do  work 
along  the  same  lines  as  that  done  hy  many  entomologists.  The  same  will  apply  to 
the  work  done  l)y  many  botanists  or  A'egetable  pathologists.  The  A'egetable  patholo- 
gist and  entomologist,  it  is  to  be  presumed,  are  better  able  to  study  the  life  histories, 
habits,  structure,  etc.,  of  fungus  diseases  and  insects  than  is  the  horticulturist. 
When  it  comes  to  remedial  measures,  however,  I  believe  the  training  of  the  horti- 
culturist Avill  enable  him  to  dcA'ise  more  practical  schemes  and  to  come  into  closer 
touch  Avith  practical  horticulturists  than  will  the  training  of  botanists  and  entomolo- 
gists. In  the  same  Avay  I  can  see  no  reason  Avhy  the  horticulturist  should  not,  if  he 
desires,  study  questions  of  soil  and  their  treatnient.  He  is  certainly  just  as  much 
interested  in  this  Avork  as  is  the  agriculturist  Avho  deals  AA'ith  field  crpps.  The  agri- 
culturist, likewise,  might  very  logically  make  a  study  of  plant  breeding,  since  he  is 
interested  in  the  improvement  of  the  crops  he  deals  Avith.  But  the  training  of  an 
agriculturist  is  usually,  I  think,  more  along  the  lines  of  chemistry  and  physics,  Avhile 
the  training  of  the  horticulturist  is  largely  along  biological  lines.  It  therefore  seems 
wise  to  me  to  leave  to  the  agriculturist  questions  of  the  chemistry  and  physics  of 
soils,  of  course  reserving  the  right  to  study  questions  of  cultiA^ation'of  special  impor- 
tance to  the  care  of  horticultural  crops.    For  the  same  reason  I  believe  that  the 
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agriculturist  should  leave  to  the  horticulturist  the  general  questions  regarding  plant 
breeding,  though,  of  course,  there  is  no  reason  why  the  agriculturist  should  not 
study  some  special  questions  relative  to  the  improvement  of  his  own  crops." 

Horticulturists,  I  am  sure,  are  glad  to  receive  and  so  far  as  possible  cooperate  with 
the  workers  from  other  sciences  who  may  desire  to  investigate  problems  concerning 
horticulture.  The  fields  to  be  explored  are  large;  the  questions  to  be  answered  are 
numerous.  There  is  plenty  of  room  for  all  workers  who  wish  to  extend  our  knowledge 
on  horticultural  subjects.  But  when  the  affairs  of  the  experiment  station  are  so 
directed  that  the  station  horticulturist  is  practically  excluded  from  investigational 
work  it  is  but  natural  to  feel  that  the  station  funds  are  not  being  used  as  they  should 
be.  One  station  horticulturist  reports:  "The  horticulturist  of  this  station  is  limited 
to  §500  per  annum  for  all  expenses,  including  labor,  feeding  of  teams,  and  in  fact 
everything  except  the  salaries  of  himself  and  his  assistant.  When  all  purchases  of 
whatever  sort  are  to  come  out  of  this  sum  and  the  grounds  are  to  be  kept  in  order 
and  land  cultivated  to  produce  feed  for  teams  used  in  the  work  there  is  little  left  for 
investigation  work  of  any  kind."  If  we  have  a  correct  idea  of  the  existing  conditions 
at  other  stations  this  situation  in  its  essential  features  is  not  entirely  unique.  Under 
such  circumstances  station  workers  can  not  be  expected  to  accomplish  to  any  con- 
siderable extent  the  evident  purpose  for  which  the  experiment  stations  were  estab- 
lished as  it  is  stated  in  the  Hatch  Act.  It  seems  that  in  such  cases  it  would  be  better 
to  reduce  the  number  of  station  workers  in  order  to  give  those  who  remain  better 
equipment. 

S.  A.  Beach,  Chairman. 

The  report  of  the  Section  on  Entomology  was  read  Vjy  H.  Garman,  of  Kentucky,  as 
follows: 

Eeport  of  Sectiox  ox  Entomology. 

Thirty-nine  replies  were  received  from  agricultural  colleges  and  experiment  sta- 
tions in  response  to  inquiries  addressed  to  each  asking  for  information  concerning 
the  present  condition  of  its  entomological  work.  Seven  of  those  from  which  no 
replies  were  received  appear  by  the  most  recent  organization  lists  to  have  no  ento- 
mologist, leaving  five  institutions  known  to  have  such  workers  who  have  not 
reported.  These  latter  are  Minnesota,  Missouri,  Tennessee,  Virginia,  and  "West  Vir- 
ginia. Some  data  concerning  these  have  been  gathered  in  other  ways,  so  that  it  is 
possible  to  state  the  facts  concerning  entomology  in  the  colleges  and  stations  with 
some  completeness.  Xo  reference  is  here  made  to  schools  for  negroes,  which  appear 
not  to  have  specialized  in  nature  study  to  the  extent  of  making  entomology  a  sei)a- 
rate  branch  of  instruction. 

It  appears  from  the  information  gathered  that  about  90  per  cent  of  the  colleges  and 
stations  now  have  entomologists  connected  with  them;  that  about  45  per  cent  of  the 
stations  employ  men  who  do  no  other  work,  while  about  23  J  per  cent  of  the  colleges 
employ  men  who  teach  only  this  subject.  This  difference  between  college  and  sta- 
tion is  to  be  explained  as  an  outcome  of  the  restricted  field  occupied  by  the  station, 
which  allows  it  to  get  close  to  its  work  more  promptly.  There  are  some  recent  indi- 
cations tliat  this  specialization  in  both  college  and  station  is  to  continue,  shown  in 
the  appointment  of  an  entomologist  for  the  Delaware  Station,  where  formerly  the 
work  was  done  by  the  horticulturist;  in  the  a]3pointment  of  one  for  the  South  Caro- 
lina Station  and  College,  where  until  recently  the  entomology  has  been  in  charge  of 
an  assistant  horticulturist  and  entomologist;  "in  the  Arkansas  Station,  where  the  sub- 
ject has  been  placed  in  the  hands  of  a  horticulturist  and  entomologist;  in  Texas, 
where  liberal  approi^riations  have  been  provided  by  the  State  to  establish  an  ento- 
mologist at  the  college  and  station;  and  in  the  University  of  Illinois  and  the  Massa- 
chusetts Agricultural  College,  each  of  which  has  now  a  chair  of  entomology  filled  by 
men  who  devote  themselves  to  instruction  in  this  line. 

ENTOMOLOGY  IX  THE  SOUTHERN  STATES. 

It  is  especially  gratifying  to  note  that  some  of  these  advances  are  made  in  Southern 
States,  where  the  prevalence  of  text-book  instruction  in  preparatory  schools  and  the 
dominance  of  ideals  of  education  which  go  hand  in  hand  with  this  mode  of  teaching 
have  long  retarded  nature  study.  Attentiou  is  directed  to  the  fact  that  the_  people 
themselves  of  these  States  are  pushing  the  interests  of  subjects  related  to  agriculture 
by  making  special  appropriations  and  by  enacting  inspection  laws.  Virginia,  Xorth 
Carolina,  South  Carolina,  Alabama,  Louisiana,  Texas,  and  Kentucky  have  each  enacted 
a  law  in  the  interest  of  entomological  work.  On  the  other  hand,  in  the  Southern 
colleges  it  seems  to  me  that  entomology  is  not  receiving  the  attention  it  deserves. 
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In  one  of  them  I  am  informed  that  entomology  is  being  entirely  neglected,  though 
this  same  State  has  a  laAv  requiring  the  inspection  of  nursery  stock.  In  another, 
^Yhere  no  entomologist  is  employed,  the  subject  receives  some  attention  at  the  hands 
of  instructors  whose  time  is  largely  devoted  to  botany.  In  but  three  of  the  colleges 
is  entomology  in  the  hands  of  men  who  do  no  other  instruction  work.  AVith  the 
exception  of  the  Kentucky  Agricultural  and  3Iechanical  College,  none  of  the  Southern 
colleges  offer  a  special  course  in  entomology. 

In  the  stations  the  outlook  in  the  Southern  States  seems  particularly  bright.  The 
opportunities  for  original  work,  both  economic  and  purely  scientific,  are  not  better 
anywhere  else  in  the  country.  The  interest  in  this  work  shown  by  the  people  is 
most  encouraging,  and  has  done  much  to  keep  alive  the  enthusiasm  of  the  workers. 
One  of  these  men  writes :  ' '  Our  people  are  fully  alive  to  the  importance  of  insect  war- 
fare, and  I  have  about  as  much  inspection  work  as  the  States  where  drastic  legislation 
is  on  the  books,  and  I  dare  say  have  as  good,  if  not  better,  results  from  this  healthy 
public  sentiment  as  any  legislation  can  possibly  cultivate." 

NURSERY  IXSPECTIOX  IX  RELATIOX  TO  STATIOX  WORK  IX  EXTOMOLOGY. 

A  sudden  demand  on  the  part  of  fruit  growers  and  nurserymen  for  inspection  of 
nursery  stock  has  thrown  work  of  this  character  on  many  of  the  stations,  and  seems 
likely  to  reach  others  not  yet  occupied  with  inspection  except  as  it  is  demanded  and 
paid  for  by  individuals  who  wish  to  ship  trees  into  States  whose  laws  require  inspec- 
tion certificates.  Most  of  the  station  entomologists  not  yet  required  by  law  to  do 
this  work  report  frequent  calls  for  such  inspection,  so  that  the  question  as  to  what  is 
the  best  provision  to  make  for  the  work  has  lately  become  an  important  one. 
Whether  it  is  best  to  leave  inspection  entirely  in  the  hands  of  the  entomologist,  as 
in  Kentucky,  Indiam,  and  Illinois;  in  the  hands  of  a  board  composed  of  several 
station  men,  as  in  ^Maryland;  in  the  hands  of  the  State  commissioner  of  agriculture 
and  entirely  independent  of  station  work,  as  in  Xew  York;  or  under  a  State  board, 
with  the  station  entomologist  as  chief  inspector,  as  in  Ohio,  are  questions  Avhich  some 
of  the  stations  may  soon  be  called  upon  to  decide.  It  is  desirable  that  the  laws  be 
uniform  in  character,  and  to  this  end  some  useful  work  might  be  done  jointly  by  the 
horticultural,  botanical,  and  entomological  sections  of  this  Association  in  the  way  of 
framing  a  model  law,  meeting  as  nearly  as  possible  all  the  requirements. 

As  to  the  value  of  inspection  there  can  no  longer  be"  any  question.  Criticisms  of 
inspection  and  inspection  certificates  made  before  the  subject  had  been  studied  and 
tested  in  a  practical  way  have  nearly  all  fallen  to  the  ground.  In  my  judgment 
inspection  is  one  of  the  most  effective  means  of  lessening  the  injuries  of  fruit  insects 
that  has  yet  been  tried.  The  fact  that  the  premises  of  a  nurseryman  are  to  be  visited 
by  an  inspector  leads  to  increased  care  on  the  part  of  the  grower,  who  realizes  per- 
haps more  keenly  than  anyone  else  the  injury  that  would  come  to  his  business  if 
San  Jose  scale  or  other  destructive  pests  were  discovered  and  the  fact  made  known 
to  the  public.  When  we  began  inspecting  Ave  were  told  that  it  was  utterly  imj^ossible 
to  examine  all  the  trees  of  a  nursery  so  minutely  as  to  discover  scale  insects  should 
these  be  scattered  and  very  fe^v  in  number,  which  was  partly  true.  But  in  practice 
most  of  us  found  that  we  had  a  hundred  or  more  eyes  to  assist  us;  first,  those  of  the 
nurserymen,  and  then  those  of  buyers,  who  take  special  delight  in  catching  either 
nurseryman  or  inspector.  The  possibility  of  having  sent  him  twigs  infested  Avith  San 
Jose  scale  taken  from  trees  he  has  inspected  and  pronounced  free,  sharpens  the  per- 
ceptions of  the  inspector  not  a  little.  Fourteen  of  the  station  men  reporting  to  me 
have  more  or  less  inspection  work  to  do.  Several  others  express  their  interest  in 
the  subject  and  hope  that  laws  ayIII  sooii"  be  enacted  in  their  respective  States. 

EQUIPMENT. 

At  the  outset  the  most  serious  hindrances  to  work  in  entomology  were  lack  of 
laboratories,  literature,  and  conveniences  for  rearing  insects.  Laboratories  have  in 
some  sort  been  supplied.  Sufiicient  special  literature  is  still  lacking  in  some  of  the 
institutions,  and  while  all  have  conveniences  for  rearing  insects  in  boxes  not  all 
have  cjuarters  in  hothouses  where  food  plants  can  be  grown  and  thus  something 
approaching  out-of-door  conditions  be  supplied.  Where  insects  are  diflicult  ones  to 
rear  and  the  number  of  annual  broods  is  the  question  to  be  settled,  this  is  often  an  impor- 
tant matter.  Several  of  the  entomologists  report  that  while  they  have  no  separate 
iusectary  they  are  allowed  ample  room  in  conservatories  or  hothouses  established  for 
other  work.  The  advantages  of  a  separate  house  where  everything — heat,  light, 
fumigation,  etc. — can  be  controlled  according  to  the  requirements  of  the  entomologist, 
and  where  he  can  keep  things  under  lock  and  key,  are  such  that  an  independent 
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establishment  seems  an  essential  part  of  the  entomologist's  equipment  for  his  work. 
The  form  of  insectary  most  in  use  at  the  colleges  and  stations  is  that  first  planned  by 
Prof.  J.  H.  Comstock  for  the  Cornell  Station,  and  consisting  of  a  head  house  and  an 
appended  glass  house  of  two  sections — one  heated,  the  other  not.  In  the  main  it  is 
well  suited  to  its  purpose,  yet  it  may  be  suggested  that  consultation  among  entomol- 
ogists who  have  had  experience  with  such  buildings  would  possibly  result  in 
improvements  on  this  plan  that  would  help  those  who  may  build  in  the  future. 
Several  of  the  entomologists  report  insectaries  in  prospect. 

At  present  the  Colorado  State  College  has  an  insectary  constructed  for  work  with 
bees  only.  The  University  of  Illinois,  the  Kentucky  State  College  Experiment 
Station,  the  Maine  State  College,  the  Massachusetts  Agricultural  College,  the  New 
Hampshire  College,  the  Cornell  University  Station,  the  Xew  York  Station  at  Geneva, 
the  Ohio  Station.^and  the  Oregon  College  and  Station  are  provided  with  insectaries 
for  general  work  in  entomology. 

ASSISTANCE. 

Where  the  entomologist  is  Vjurdened  with  the  inspection  of  nursery  stock,  it  is 
imperative  that  he  have  good  assistants,  such  as  can  be  left  in  charge  of  one  part  of 
the  Avork  when  his  attention  is  required  in  another  direction.  While  the  use  of 
student  assistance  has  its  advantages  to  the  college  in  giving  training,  such  help  is 
often  very  detrimental  to  investigation,  where  a  mistake  made  hy  a  boy  who  is  being 
pushed  by  four  or  five  studies  may  result  in  the  loss  of  a  whole  season's  work  relating 
to  a  life  history.  There  are  probably  few  of  us  who  have  not  at  same  time  been 
compelled  to  put  aside  work  because  of  some  oversight  or  mistake  made  by  assistants 
of  this  sort.  There  is  always  some  work  that  can  be  done  by  this  kind  of  help,  but 
a  dependable  man  whose  time  is  at  the  command  of  the  entomologist  is  a  necessity 
where  tlie  work  has  developed  as  it  should.  Nearly  half  of  the  men  reporting  to  me 
have  regular  assistants,  most  of  them  but  one,  who  receive  salaries  of  from  $40  to 
$1,000  per  year.  At  the  Massachusetts  Agricultural  College,  Cornell  University,  and 
the  University  of  Illinois  entomological  work  is  well  provided  for  in  the  matter  of 
assistance.  There  are  but  fe^v  entomologists  at  other  institutions  that  could  not  make 
profitable  use  of  more  trained  assistance  than  they  now  have. 

ENTOMOLOGICAL  PLBLICATIONS. 

The  published  work  of  entomologists  of  the  colleges  and  stations  is  accessible  to 
every Vjody  and  speaks  for  itself.  As  a  whole,  last  year's  product  seem^  to  me  better 
than  that  of  any  previous  year.  If  I  should  venture  any  criticism  on  it,  it  would  be 
that  in  the  desire  to  do  work  that  has  never  been  touched  before  we  sometimes  neg- 
lect life  histories  of  common  species  that  would  be  of  more  immediate  value,  from  an 
economic  standpoint,  and  of  scarcely  less  purely  scientific  value,  than  work  relating 
to  little  known  injurious  species.  The  life  history  of  an  insect  in  ^Massachusetts  may 
be  very  different  from  that  of  the  same  insect  in  Florida,  Mississippi,  or  Texas,  and 
such  differences  may  involve  different  treatment. 

DIFFICULTIES. 

Lack  of  funds  is  given  by  one  of  my  correspondents  in  explanation  of  absence  of 
good  facilities  for  entomological  work.  Another  complains  that  the  funds  are  being 
appropriated  by  another  department.  A  third  tells  of  excessive  amount  of 
instruction  work  on  his  hands,  so  that  he  can  not  get  time  for  investigation.  There 
may  be  good  reasons  for  all  these  failures  to  provide  equipment  and  opportunity,  but 
in  the  interest  of  good  men  who  may  be  struggling  against  difiiculties  not  of  their 
own  making  it  may  be  suggested  that  it  is  wholly  within  the  limits  of  possibility 
that  capable  men  are  sometimes  made  to  fail  by  the  indifference,  hostility,  or  abso- 
lute incompetence  of  men  placed  in  authority  over  them. 

NOTABLE  IMPROVEMENTS. 

Mention  should  be  made  of  several  institutions  for  creditable  improvements  in  their 
entomological  departments  during  the  past  year.  The  Delaware  College  has  greatly 
strengthened  her  entomological  department  by  the  purchase  of  special  literature  and 
by  building  up  a  collection.  At  the  University  of  Idaho  new  quarters  and  other 
facilities  have  been  added  during  the  year,  more  advance  having  been  made,  accord- 
ing to  the  entomologist,  than  in  all  previous  years  of  his  incumlbency.  At  the  Ken- 
tucky College  a  special  course  in  entomology  is  now  offered  and  funds  provided  for 
a  complete  new  equipment  of  microscopes.    Xew  quarters  for  the  entomologist  have 
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been  provided  by  the  Louisiana  Station."  The  Ohio  State  University,  at  Columbus, 
ofiEers  a  fellowship  in  entomology  for  graduate  students,  and  a  special  summer  course 
at  its  Lake  Laboratory,  at  Sandusky.  In  South  Carolina  and  Texas  entomology  has 
been  placed  on  its  feet  by  liberal  appropriations  of  money  and  the  appointment  of 
good  men. 

But  the  progress  made  by  several  institutions  deserves  special  mention,  because  it 
marks  an  epoch  in  the  history  of  entomological  instruction  in  the  L'nited  States. 
^Massachusetts  has  sometimes  been  charged  with  being  unprogressive,  but  in  the 
direction  of  nature  study  has  always  been  in  the  front  rank,  and  lately  shows  a  dis- 
position to  lead  the  States.  The  entomological  department  of  her  State  College  has 
long  l^een  known  to  entomologists  as  one  of  the  best  in  the  country.  A  few  years 
ago  an  entomological  laboratory  costing  83,000  was  added  to  her  insectary,  and  this 
year  she  steps  forward  again,  offering  a  graduate  course  in  entomology  leading  to  the 
degree  of  doctor  of  philosophy.  If  there  is  any  similar  opportunity  offered  to  ento- 
mologists elsewhere,  I  have  not  heard  of  it.  Already  with  an  accomplished  entomol- 
ogist in  charge  of  biological  work,  another  is  now  added  to  her  force,  who  occupies 
a  full  professorship  in  entomology.  As  showing  the  nature  of  the  new  course  the 
following  is  quoted  from  the  college  catalogue,  for  1900: 

''graduate  entomology. 

"This  department  is  now  prepared  for  and  is  receiving  graduates  from  this  and 
other  colleges  who  wish  to  continue  the  study  of  entomology  beyond  what  they 
were  able  to  do  in  their  undergraduate  course.  These  advanced  studies  will  fit  them 
for  positions  in  the  experiment  stations  or  as  State  entomologists,  and  also  give  them 
most  excellent  training  as  teachers  in  our  high  schools  and  colleges. 

"A  three  years'  course,  leading  to  the  degree  of  doctor  of  philosophy,  is  in  active 
operation,  three  subjects — botany,  chemistry,  and  entomology,  arranged  as  a  major 
and  two  minors — being  required.  In  those  cases  Avhere  entomology  is  chosen  as  the 
major  subject  the  course  consists  of  lectures  and  laboratory  work,  some  of  the  topics 
treated  being  the  following: 

"General  morphology  of  insects:  Embryology;  life  history  and  transformations; 
histology;  phytogeny  and  relation  to  other  arthropods;  hermaphroditism;  hybrids; 
parthenogenesis;  psedogenesis,  and  heterogamy;  colors  (chemistry  of  colors  in 
insects);  luminosity;  deformities  of  insects;  variation;  duration  of  life. 

"Ecology  of  insects:  Dimorphism;  polymorphism;  mimicry;  warning  coloration; 
insect  architecture;  fertilization  of  plants  through  the  agency  of  insects;  instincts  of 
insects;  insect  products  of  value  to  man;  geographical  distribution  in  the  different 
faunal  regions;  methods  of  distribution;  insect  migrations;  geological  history  of 
insects;  insects  as  disseminators  of  disease;  enemies  of  insects,  vegetable  and  animal, 
including  parasitism. 

"Economic  entomology:  General  principles;  insecticides;  apparatus;  special  cases 
(borers,  etc.);  photography  of  insects  and  their  work;  methods  of  drawing  for  illus- 
trations; field  work  on  insects;  insect  legislation. 

"Systematic  entomology:  History  of  entomology,  including  classifications  and  the 
principles  of  classification;  laws  governing  nomenclature;  literature,  how  to  find  and 
use  it;  indexing  literature;  number  of  insects  in  collections  and  m  existence  (esti- 
mated) ;  lives  of  prominent  entomologists;  methods  of  collecting,  preparing,  pre- 
serving, and  shipping  insects;  important  collections  of  insects. 

' '  In  connection  with  these  topics  corresponding  laboratory  work  is  given  as  far  as 
possible,  and,  in  addition,  investigations  on  subjects  not  previously  studied  are  made 
and  the  results  i^ublished  in  the  form  of  graduation  theses." 

An  experiment  being  tried  at  the  New  York  Station  at  Geneva  deserves  mention  in 
this  connection.  A  limited  number  of  graduate  students  from  science  courses  are 
admitted  to  its  laboratories,  where  they  are  given  opportunities,  under  the  direction 
of  heads  of  departments,  to  engage  in  research  work.  The  experiment  is  interesting 
as  pointing  out  a  way  by  which  the  stations  can  be  utilized  for  training  investigators 
without  detriment  to  the  work  for  which  they  were  established. 

In  Illinois,  nature  study  in  the  public  schools  has  long  been  in  about  the  same 
condition  as  in  Massachusetts.  An  interest  in  entomology  has  been  developed  there 
by  the  work  of  her  State  entomologists,  who  have  published  annual  or  biennial 
reports  on  the  injurious  insects  of  Illinois,  beginning  with  1862.  One  of  these  ento- 
mologists has  been  stationed  at  the  university  s'nce  1884,  and  has  had  charge  of  all 
the  entomological  work  of  the  university.  Without  ostentation  this  has  been  steadily 
pushed  forward  until  to-day,  with  the  extensive  library  and  collections  of  the  Illinois 
State  Laboratory  of  Natural  History  at  its  command,  an  effective  biological  labora- 
tory, with  steam  launch  and  other  modern  equipinent,  it  seems  in  some  directions 
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the  best  equipped  of  any  entomological  department  in  the  country.  The  university 
received  some  years  ago  the  Le  Baron  collection  of  insects  from  the  Le  Baron  heirs. 
This  year  it  has  received  the  Bolter  collection,  containing  15,000  species,  represented 
by  70,000  specimens,  and  besides  30,000  duplicates.  Instruction  work  at  this  univer- 
sity has  also  received  recognition  in  the  appointment  of  an  instructor,  Avho  Avill  give 
his  entire  time  to  teaching  the  subject. 

In  California  the  general  interest  in  fruit  growing  has  developed  a  corresponding 
interest  in  economic  entomology,  shown  in  legislation  with  reference  to  fruit  pests, 
and  especially  of  late  by  the  large  number  of  students  doing  entomological  work  at 
the  State  University  at  Berkeley.  During  the  past  year,  I  am  informed,  the  number 
who  received  instruction  in  entomology  was  250,  probably  more  than  in  any  other 
school  in  the  country.  No  special  course  is  provided  yet,  but  entomology  may  be 
made  a  major  subject  in  courses  for  the  degree  of  bachelor  of  science. 

Progress  of  the  kind  mentioned  is  the  outcome  in  great  part  of  the  esteem  in  which 
entomology  is  held  by  those  engaged  in  agricultural  pursuits,  but  it  is  rapidly  being 
accepted  by  teachers  in  public  schools  as  one  of  the  most  convenient  means  of  putting 
the  truths  of  biology  before  pupils  and  of  giving  training  in  observation.  With 
botany,  it  seems  to  me  destined  to  become  the  teacher's  most  effective  vehicle  for 
conveying  this  information  and  training. 

H.  Garman,  Chairman. 

C.  S.  Murkland,  of  New  Hampshire,  read  the  following  report  from  the  Section  on 
Mechanic  Arts: 

Report  of  Section  ox  Mechanic  Arts. 

When  Congress  passed  the  famous  act  whose  phrases  have  become  familiar  by 
frequent  repetition,  it  was  hardly  possible  to  forecast  either  the  growth  which  the 
State  institutions  would  disclose  in  the  course  of  a  generation,  or  the  peculiar  tend- 
encies which  a  generation  would  develop.  But  in  the  retrospect  it  appears  natural 
enough,  inevitable  perhaps,  that  these  institutions  should  become  in  themselves  so 
considerable,  should  modify  so  largely  the  common  methods  of  education,  and  yet 
should  yield  in  matters  fundamental  to  the  pressure  of  circumstances  beyond  their 
immediate  control.  It  is  an  open  secret  that  the  influence  which  was  finally  decisive 
in  determining  the  attitude  of  Congress  was  the  influence  of  the  agricultural  inter- 
ests. Agriculturists  were  organized.  They  were  therefore  a  force  to  be  reckoned 
with,  and  not  to  be  rashly  ignored.  They  held  the  fortunes  of  the  bill  in  their 
power.  They  elected  to  favor  it  because  they  anticipated  the  return  of  various  bene- 
fits, among  which  was  the  elevation  of  the  condition  of  the  farmer,  and  the  reestab- 
lishment  of  the  favorite  calling  in  its  old  and  proper  dignity.  They  looked  for  the 
rapid  development  of  agricultural  education  as  a  means  to  that  end,  in  these  colleges 
and  elsewhere,  by  means  of  the  college  influence.  How  far  these  early  anticipations 
have  been  realized  need  not  be  indicated;  it  is  evident  enough.  And  I  recall  these 
familiar  facts  for  their  bearing  upon  something  else,  namely,  the  unanticipated  pre- 
dominance which  studies  not  related  to  agriculture  were  to  assume  in  many  of  these 
institutions.  Statistics  are  not  easily  gathered,  nor  of  great  value  when  obtained 
unless  they  are  unusually  comprehensive  in  their  scope.  The  numbers  of  students 
who  have  pursued  agricultural  courses  give  no  measure  of  the  influence  of  the  col- 
leges upon  agricultural  interests.  We  might  gain  some  light  if  we  could  follow  these 
students  out  into  the  world,  ascertaining  and  formulating  the  activities  to  whose  serv- 
ice they  devote  their  education.  But  aside  from  such  exact  research,  the  general 
truth  is  obvious  enough — that  upon  the  whole  the  studies  grouped  under  the  head  of 
mechanic  arts  have  had  more  extended  development,  have  enjoyed  better  educa- 
tional facilities,  than  the  studies  designated  agricultural. 

That  this  resulted  from  any  definite  intention  to  develop  one  side  of  the  colleges 
rather  than  the  other  no  one'  for  a  moment  supposes.  That  the  result  was  in  some 
measure  affected  by  the  relatively  slight  regard  in  which  agriculture  was  held,  can 
hardly  be  questioned.  But  this  factor  was  popular,  rather  than  institutional.  Noth- 
ing is  more  sensitive  to  popular  feeling  than  a  college.  It  has  always  to  keep  an  eye 
open  to  its  actual  constituency,  and  the  possibility  of  enlarging  the  same.  While  it 
may  oppose  and  denounce  crying  evils,  and  attempt  to  explode  popular  fallacies, 
it  must  afford  the  kind  of  education  the  people  demand.  So  long  as  the  colleges 
formed  a  kind  of  educational  combination,  each  turning  out  the  same  product  under 
an  unwritten  agreement  of  uniformity,  they  could  exercise  some  control  over  the 
popular  demand.  Put  they  inevitably  tore  aw^ay  the  foundations  of  the  system  they 
1  maintained.  The  development  of  education  by  the  colleges  made  it  possible  for 
I     other  influences  to  demand  vital  changes  in  method  and  outlook  of  the  colleges.  If 
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there  is  one  characteristic  common  to  them  all  to-day,  it  is  that  of  micertainty.  No 

man  knows,  certainly  no  college  official  knows,  just  where  to  place  the  emphasis  in 
order  to  anticipate  the  educational  demands  of  the  immediate  future.  And  Ijetw^een 
the  vacant  folly  of  the  attempt  to  anticipate  every  demand  and  the  serene  stubborn- 
ness of  the  attempt  to  fit  all  students  to  the  educational  bed  of  Procrustes,  the  colleges 
run  the  whole  chromatic  scale.  Even  the  honored  time  limit  is  assailed,  and  one 
does  not  know  whether  the  college  course  of  to-morrow  shall  continue  through  four 
years,  or  three,  or  five.    So  indeterminate  are  the  educational  factors. 

In  the  midst  of  all  this  micertainty,  part  of  which  must  be  charged  to  the  land- 
grant  college,  it  is  not  to  be  greatly  wondered  at  that  the  studies  encircled  in  the 
convenient  and  comprehensive  mechanic  arts  should  have  assumed  a  relative  signifi- 
cance in  no  way  hinted  at  in  the  early  prognostications.  The  successive  steps  in  the 
process  are  not  hard  to  retrace,  although  they  Avere  hard  to  foresee.  That  story  has 
been  told  and  retold;  it  is  not  worth  while  to  ravel  the  wel)  for  the  sake  of  weaving 
it  again.  The  fact  is  enough,  and  it  is  evident  enough.  But  one  train  of  sequences  I 
w^ould  like  to  follow  a  little  wa}' — namely,  the  scholastic. 

.The  mechanic  arts  (I  use  the  term  as  a  C(miprehensive  synonym  for  the  studies  it 
inchides),  had  this  advantage — a  convenient  point  of  contact  with  the  schools  and 
wdth  the  scholastic  methods.  That  common  ground  was  mathematics.  The  mech- 
anic arts  could  begin  where  the  common  school  left  off,  and  could  therefore  appeal 
to  the  high-school  graduate,  and  offer  him  at  once  some  new  lal)or  worthy  of  his 
excessively  conscious  powers.  And  I  suppose  that  mathematics  remains  to  this  day 
the  actual  defense  of  our  claim  to  the  college  standing  if  not  to  the  college  title.  We 
raise  our  standard  of  requirements  for  admission  by  adding  solid  geometry  and  trigo- 
nometry, wdth  various  accessories  of  elementary  science.  The  mathematics  is  our 
object. 

But  this  convenient  point  of  contact  with  the  schools  has  led  us  into  difficulties. 
It  tempted  us  to  ignore  the  things  that  went  with  mathematics  in  the  common  high- 
school  schedule.  The  high  school  or  academy  must  distribute  its  mathematics  over 
three  or  four  years,  and  the  student  must  have  something  else  to  do  also  during  that 
time.  Something  else,  of  course,  but  what?  I  venture  to  say  that  the  question 
embodies  our  most  perplexing  educational  problem. 

Two  forces  operate  to  increase  the  confusion.  The  colleges  which  are  not  of  the 
commonwealth  of  Israel  have  been  able  and  perfectly  willing  to  say  what  should 
constitute,  with  mathematics,  the  staple  article  of  hi^h-school  education;  and  they 
said  Latin  and  Greek,  first.  Some  of  them  rested  their  case  there.  Others,  more 
fearless  perhaps,  said  Latin  anyway  and  Greek  if  you  don't  object.  Others,  bolder 
still,  or  the  same  ones  grown  iDolder,  said  Latin  and  Greek,  or  Latin  and  French,  or 
Latin  and  German,  or  Greek  and  German,  or  Greek  and  French — something  anyway; 
two  somethings,  and  two  linguistic  somethings.  But  why  this  last  conditioning  when 
so  broad  a  liberty  is  conceded?  AVell,  chiefly,  beyond  doubt,  because  the  modern 
languages  may  borrow  the  long-tried  methods  of  the  ancient,  and  because  the  ancient 
languages,  like  mathematics,  have  the  heritage  of  centuries  of  practice  in  method. 
Also  because  it  is  a  wearing  process  to  knock  out  of  the  college  freshman  the  pseudo 
science  that  was  packed  into  the  high-school  senior. 

Well,  in  the  meantime,  engineers  made  engineering  more  exacting,  and  engineer- 
ing retaliated  by  demanding  better  engineers,  for  mechanic  arts  had  already  expanded 
into  engineering.  How  get  better  engineers?  Four  years  are  but  four  years,  and 
even  a  land-grant  college  can  not  make  bricks  without  straw.  More  mathematics  to 
start  with;  given  mathematics  enough  and  you  may  have  your  engineers  in  two 
years — I  had  almost  said  two  weeks.  But  more  mathematics  must  mean  also  a  cer- 
tain maturity  of  mind — and  what  of  the  other  things  that  may  contribute  thereto? 
More  Latin  and  French — or  what?  The  mechanical  department  is  face  to  face  with 
the  necessity  for  a  more  complete  understanding  with  the  schools.  For  lack  of  it 
Ave  are  turning  out  w^hat?  Engineers — in  the  full  sense  of  that  exacting  title? 
Hardly.  My  eye  fell  upon  a  rather  satirical  poem  in  our  students'  monthly,  evi- 
dently a  student's  poem.  It  closed  something  like  this:  ''So  come  to  Durham  Col- 
lege and  learn  to  be  a  boss" — and  I  haven't  recovered  from  the  shock  of  it  yet.  In 
fact,  our  course  in  mechanical  engineering,  and  in  electrical  engineering,  and  in  this 
and  that,  closely  parallels  your  course  in  that  and  the  other.  The  student  has  by 
nature  a  fine  eye  for  a  shot  AA^hen  he  is  gunning  for  the  institution.  Noav,  did  he  hit 
the  mark — he  AA^ho  sped  that  shot — "and  learn  to  be  a  boss?"  For  myself,  I  haA^e  a 
lurking  fear  that  the  shot  did  not  go  wide — whether  the  mark  was  the  college  of 
NeAv  Hampshire  or  that  other  State — not  yours,  of  course. 

All  this  may  be  summed  up  in  the  Avords  of  one  of  the  prophetic  spirits,  who  might 
have  been  speaking  to  our  country  or  to  our  colleges  when  he  said,  "Thy  rowers 
have  brought  thee  into  deep  waters. ' '    Commerce  is  inspiring  and  profitable,  but  you 
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must  plow  the  deep  waters  for  it,  in  difficulty  and  danger.  And  commercialism  mul- 
tiplies the  danger  and  hardship  to  the  point  of  fatality.  Engineering  is  fascinating 
and  lucrative,  and  it  makes  us  run  and  reach,  in  fair  wind  and  foul,  with  tides  oi 
every  sort  and  measure.  And  ('ngincrriiigism — it's  a  harbarous  word,  I  know;  it 
ought  to  be — is  the  invitation  to  disaster.  So.  for  that  matter,  is  agriculturism,  or 
any  other  excess  of  industrialism.  It  is  not  altogether  tmfortimate  that  we  have  felt 
the  drag  of  the  high-school  inertia.  Before  we  utterly  condemn  it  let  us  he  sure  it  is 
so  utterly  at  fault.  I  believe  in  the  mechanic  arts  as  I  believe  in  the  art  of  agricul- 
ture; we  must  ctiltivatf  them  to  the  last  refinement;  we  mtist  have  om-  common 
schools  properly  responsive  ti.)  the  demands  imposed  upon  them  by  the  necessity  laid 
upon  us.  But,  after  all,  men  and  women  were  very  happy  l^efore  they  had  the  tele- 
phone, and  light  and  heat  by  wire.  We  could  not  dispense  with  our  products  of  the 
mechanic  arts;  still  less  can  we  dispense  with  the  static  elements  upon  which,  after 
all,  human  happiness  and  use  depend.  I  rejoice  in  the  humaneness  of  President 
Stubbs's  address;  in  the  pertinence  of  its  reiterated  central  truth.  The  use  of  the 
mechanic  arts  is  in  the  art  of  doing  well.  It  is  at  our  peril  that  we  trifle  aAvay  with 
agriculture  or  the  mechanic  arts,  the  formative  period  of  student  life.  When  we 
essay  the  correction  of  the  public  school  we  shall  be  fortunate  if  we  do  not  overshoot 
the  mark  and  make  our  divine  practicality  "procuress  to  the  lords  of  hell."  Fathers 
and  brethren — there  is  a  genuine  lovableness  in  the  ol<l  churchly  formula — fathers 
and  l)rethren,  we  have  something  to  look  lo  besides  farming  and  engineering.  It  is 
unpardonable  in  us  to  mistake  the  farmer  of  the  broadest  unencumbered  acres  or  the 
expert  with  the  most  awe-inspiring  salary  for  the  most  successful  man.  That  was 
grim  hiunor  of  Carlyle's,  "there  are  thirty  million  people  in  England,  mostly  fools.'* 
Folly  with  Carlyle  was  synonymous  with  that  unethical  view  of  life  which  tempts  us 
thr(.)ugh  our  very  practicality.  Mechanic  arts  by  all  means;  engineering  pushed  on 
and  on  till  it  weeps,  like  Alexander,  for  more  worlds  to  concjuer.  But  no  art  is  true 
to  itself  till  it  glories  in  its  divine  calling.  And  the  real  world  for  our  conquest  is  the 
world  of  the  unseen  and  eternal. 

C.  S.  ^luRKLAXD,  Chairman. 

On  motion  of  H.  P.  Armsby,  of  Pennsylvania,  the  by-laws  providing  for  the  com- 
mittee on  nomenclature  were  repealed. 

The  report  of  the  committee  on  collective  station  exhibits  at  the  Paris  Exposition 
was  submitted  by  H.  P.  Armsby,  of  Pennsylvania. 

Report  of  Committee  ox  Collective  Station  Exhibit  at  the  Paris  Expositiox. 

In  making  this,  its  final  report,  your  committee  feels  it  desirable,  even  at  the  risk 
of  repeating  statements  made  at  length  in  previous  reports,  to  recall  to  mind  as 
briefly  as  may  be  the  nature  of  the  commission  intrusted  to  it  and  the  circimistances 
surroimding  its  execution. 

Having  in  mind,  doubtless,  the  collective  exhibit  made  by  the  colleges  and  stations 
at  the  World's  Columbian  Exposition  at  Chicago  in  1893.  the  convention  of  1897 
instructed  us,  in  substance,  to  endeavor  to  secin-e  the  cooperation  of  the  United  States 
DepartDient  of  Agriculture  upon  a  basis  similar  to  that  of  1893,  and,  if  that  coopera- 
tion could  be  secured,  to  proceed  with  the  preparation  of  the  exhil)it.  It  has  already 
been  stated  in  previous  reports,  btit  may  properly  be  emphasized  again  at  this  time, 
that  your  committee  met  with  a  most  cordial  reception  from  the  Secretary  of  Agri- 
culture and  has  enjoyed  throughout  its  labors  the  active  and  efficient  cooperation  of 
the  Department  through  the  Office  of  Experiment  Stations.  With  this  essential 
secured,  your  committee  proceeded  to  carry  out  the  task  committed  to  it  as  best  it 
might. 

The  spirit  if  not  the  letter  of  our  instructions  contemplated  a  collective  exhibit, 
illustrating  the  aims,  methods,  and  results  of  the  experiment  station  enterprise  in  the 
United  States  as  a  whole  rather  than  the  work  of  individual  stations.  The  necessary 
limitations  imposed  by  distance  and  by  the  restricted  space  available  served  to 
emphasize  the  necessity  for  concentration,  and  it  has  been  the  aim  of  yotir  committee 
to  select  for  graphic  illustration  such  salient  features  of  station  work  in  varioiis 
departments  as  lent  themselves  most  readily  to  this  treatment.  So  far  as  possible  it 
has  been  our  aim  to  exhibit  objects  showing  either  methods  or  results  of  investiga- 
tion, while  m  some  cases  models  were  employed  for  the  same  pm-pose.  Eighteen 
stations  contributed  to  this  portion  of  the  exhibit,  which  also  included  a  showing  of 
the  irrigation  and  nutrition  investigations  in  charge  of  the  Office  of  Experiment 
Stations,  an  exhibit  by  the  Division  of  Soils  of  the  Department  of  Agriculture,  and 
a  special  exhibit  by  the  Sugar  Planters'  Experiment  Station  of  Hawaii. 
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The  objects  exhibited  were. 

■s  rippfiratus. — This  consiste*!  of  a  number  of  electric  de\4ces  for  determining  the 
salt  content,  temperature,  and  moisture  of  soils,  with  samples  illustrative  of  typical 
agricultural  soils  of  the  I'nited  States.  Contributed  by  the  Division  of  Soils  of  the 
V.  S.  Department  of  Agriculture. 

S'jil  rJ'j^rnifor. — This  apparatu>  was  designed  In'  E.  W.  Hilgard  for  the  mechanical 
analysis  of  soils.    Contributed  by  the  California  Experiment  Station. 

i\i':Tr,ry(i'i  agrirult'irol  ^oi^^. — Samples  of  six  typical  agricultural  soils  of  the  State 
were  sh<:)wn.  together  with  the  results  of  analyses  hy  the  elutriator  method  1  oi  a  por- 
tion of  eai'h  Soil.    Contributed  by  the  California  Experiment  Station. 

Sollm"i>  <:>/  <^\!Ufor/ua. — This  colored  map  shower;!  the  distribution  of  soil  areas 
throughuut  the  State.    Contributed  by  the  California  Experiment  Station. 

Ga-^  r7..<;rrv7/,,r. — X  fomi  of  apparatus  designed  by  Prof.  S.  W.  Johnson  for  use  in 
drying  ga-es  in  various  experiments.  Contributed  by  the  Connecticut  State  Experi- 
ment Station. 

A\yro.r':':u^:tu\ — This  instrument  was  designed  by  Prof.  L.  C.  Corbett  and  is  used 
for  determining  and  automatically  registering  the  rate  of  plant  growth.  Contributed 
by  the  AVest  Virginia  Ex|:»eriment  Statir>n. 

Troi\^p'r<:itiOi\  opparoA>j.<. — iVsigneil  l  -}'  Prof.  L.  C.  Corbett  to  be  used  in  determin- 
ing the  rate  of  transpiration  of  plants.  Contributed  by  the  West  Virginia  Experi- 
ment Stati(:»n. 

(  .  /'/  '/ '  . — Designed  by  Dr.  J.  C.  Arthur  to  be  used  in  experiments  in  vegetable 
ph}'-i'jL  '^y  for  ascertaining  the  effect  of  gravity  and  centrifugal  force  on  germinating 
seeds.    C'jntributed  by  the  Indiana  Experiment  Station. 

TV//'  '  ^  •  — A  collection  of  chemically  pure  i^roteids  separateci  from  the 
seeds  C'f  u  i  -  plants  by  Dr.  T.  B.  Osborne.  Contributed  by  the  Connecticut  State 
Experiment  >tation. 

Buotcar/(s. — These  were  designed  to  show  the  distribution  of  the  roots  of  plants 
when  grown  under  normal  conditions.  The  specimens  shown  displayed  the  root 
systems  oi  maize,  wheat,  flax,  and  brome  grass.  Contributed  by  the  Xorth  Dakota 
Experiment  Station. 

'  -  /■  '-.f  r'_'r>fs .^oils. — Illustrations  showing  the  distribution  in  the  soil  of  the 
rcH^i-  (1  n.aize.  eLjver.  apple  trees,  raspberries,  etc.  Contriliuted  l)y  the  Wisconsin 
Ext'eriiiieiit  Station. 

i'r<j^s,s  ,j  r^ffiYn, — Exhil')it  of  72  selected  and  crosslired  varieties  of  cotton.  Con- 
tributed \>y  the  Alal>ama  College  Experiment  Station. 

SnJfhvdJi. — A  s|>erinien  of  forage  i>lant  whirh  ha-  prC'VC'i  valnalde  fcir  growing  on 
strongly  alkaline  <<;>ils.    Contributed  l>y  tlie  Califijrnia  Ex}.eriment  Static-n. 

3Iodd-9offr>.i'.t.s  Olid  I  ,_<;!': f(:dd_>:s. — Models  <  -i  sweet  potat<:>e>.  pepj^ers.  apples,  and  plums, 
illustrating  the  varietal  differenres  C't  these  fruits  an<l  A'egetables.  Contributeil  by 
the  lov-a  and  Alinnesota  Experiment  Stations. 

Grojir:  lO'v  '  s — Designed  to  show  the  effeet  of  ijollination  upon  self-sterile  and  self- 
fertile  varieties  <jf  grapes.    Contributed  by  the  Xew  York  State  Experiment  Station. 

fyl_',dni. — Eifty  samples  cif  olive  oils  showing  the  effeet  of  different  methods  ' 
of  manufaeture.  and  als<j  nnjre  than  250  samples  of  olive  pits  used  in  the  classification 
of  varieties  (jf  olives.    Contribute<;l  Ijy  the  Calif(:»rnia  Experiment  Station. 

TT'/'/'/^;,'- 7. /  O'-o <jt  pearli  trees. — Chart-  and  ]>hoto2'ra}dis  showing  the  results  of 
experiments  oi\  whitening  trees  in  retarding  their  development  in  the  spring.  By 
means  of  this  protection  the  trees  Avere  retarded  sufficiently  to  escape  the  injurious 
effeet  of  late  spring  frosts.    Contributed  by  the  Missouri  Experiment  Station. 

Wttd  seeds. — Specimens  of  the  seeds  ot'  100  of  the  more  common  weeds  of  the 
United  States,  arranged  by  Dr.  B.  D.  Halsted.  Contributed  by  the  Xew  Jersey 
Experiment  Stations. 

'f'-^i  •■■i  d'S:  a.sr.9. — Alounted  specimens  of  18  of  the  more  common  leaf-sr-c-t  -liseases. 
The-e -pt  uiniens  were  mounted  in  glycerin  jelly  between  plates  of  gla--.  L 'jutrilj- 
uteil  Ijy  the  Massaidiusetts  Hatch  Experiment  Station. 

Insert  cnhiY.r^f.  —  A  f(:>rm  r«f  in-eet  caV-inet  designed  by  Prof.  C.  W.  Woodworth. 
ContriV>iTr^^  l  '  ^  the  California  Experiment  Station. 

liesi  '  I'uiid,  rqlnrrinrtu'^. — The  respiration  calorimeter  is  designed  to  deter- 

mine t.  „  lism  of  matter  and  energy  in  the  human  body,  and  the  bomb  calori- 

meter iL'r  <letermining  the  food  value  of  foods,  feeding  stuffs,  etc.  Contributed  by 
the  Connecticut  Storrs  Experiment  Station. 

Auininl  ond  rfgd'Mr  jnfs. — Samples  of  a  number  of  animal  and  vegetable  fats, 
together  with  data  relative  to  their  physical  and  chemical  properties.  Contriljuted 
by  the  Missouri  Experiment  Station. 

Meat  "models. — Ten  models  and  eight  photographs  showing  the  effect  of  rations  on 
the  production  of  lean  and  fat  meat,  as  shown  by  experiments  conducted  at  the  Kan- 
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sas,  Iowa,  Wisconsin,  and  New  York  Cornell  Experiment  Stations.  Contributed  by 
the  committee  on  the  collective  exhibit. 

Sheep  crossing. — Shows  the  effect  of  crossing  different  races  of  sheep  <jn  wuol  pro- 
duction, as  illustrated  by  photographs  <:if  the  animals  and  si:)ecimens  of  the  wool. 
Contributed  by  the  ^Missouri  Experiment  Station. 

Egg  production. — Shows  the  effect  of  age  of  hens  <  »n  egg  production.  Contributed 
by  the  Utah  Experiment  Station. 

Cohrrnhia.n  da.iry  test  records. — A  set  of  sheets  showing  the  recor.ls  fur  a  sino:le  day 
of  the  different  breeds  of  cattle  tested  at  the  Columbian  Exposition.  1S93.  Contrib- 
uted by  the  committee  conducting  the  test. 

Dairy  bacteria. — Cultures  of  bacteria  isolated  from  various  dairy  products  prepared 
by  Dr.  H.  AV.  Conn.    Contributed  Ijy  the  Connecticut  St-jri's  Experiment  Station. 

'  Oreiifloii:  pipette  and  miJJ:-sampUng  t'lhr. — Invented  V»y  Dr.  M.  A.  Scovell.  Contrib- 
uted Ity  the  Kentucky  Experiment  Station. 

MdJ:-tt.<t'ng  apparnfns. — This  exhibit  cr.nsiste<I  of  the  original  Babcock  testing 
machine  designed  V)y  I)r.  S.  AI.  Balui-rjck  in  ISSS.  Facile  and  Eussian  Babcock 
machines  with  arre>sorie>.  milk  ylasswarf,  an<i  minor  <Iairy  apparatus.  Contributed 
by  the  "Wisconsin  Experiment  Station. 

Pressure  apparatus. — Apparatus  tised  in  experiments  to  test  the  effect  of  joressure 
on  the  preservation  of  milk.    Contributed  by  the  West  Virginia  Experiment  Station. 

Hittse  i/wdt^^. — 3Iodels  dt--i'2ned  to  shriw  the  size  of  chet-se  mavle  from  C'ljual  quan- 
tities oi  milk,  but  of  different  fat  content.  C<jntri1juted  Ijy  the  Xew  York  State 
Experiment  Station. 

TIT,/,  r-r,f,h  r. — Designed  for  the  rapid  cooling  of  wines  in  the  process  of  manufacture. 
Model  contriVjuted  by  the  California  Experiment  Station. 

Irrigation  apparatus. — Contriljuted  by  the  ^')ffice  of  Experiment  Stations.  Irrigation 
Investigations.  This  exhibit  consisted  of  water  registers  use-l  in  measuring  the 
amount  (A  water  flowing  through  streams,  flumes,  an<I  «Iitches:  a  current  meter,  used 
in  measuring  the  rate  of  water  flow,  and  a  hydropln -re.  used  in  determining  the 
amrtunt  of  silt  carried  l  >y  water,  all  designed  by  Prof.  Elwood  3Iead:  three  si:»ecimens 
of  sheet-steel  pipette,  extensively  used  in  irrigation  over  rough  reunions;  a  sample  of 
Avooden  pipette  used  for  the  same  purpose:  models  of  a  Cippoletti  weir,  a  measuring 
flume,  and  of  a  truss  and  flume  acr<i-s  a  eanyon:  also  a  set  of  photographs  showing 
irrigation  structures  and  re.^ults  of  irrigation. 

Hound  sdos. — Model  of  a  stave  sil<;).  (-(jntributed  by  the  New  York  Cornell  Experi- 
ment Station,  and  of  a  rotmd  siln.  cr.ntri]>uted  by  the  Wisconsin  Experiment  Station. 

Hawaiian  exhibit. — Samples  of  rorks.  lavas,  lava  prodticts.  soil-,  varieties  of  sugar 
cane,  and  agricultural  products,  such  a<  coffee,  rice,  and  su-zar.  prepare'l  l:)y  Dr.  Wal- 
ter Maxwell.    Contribtited  l)y  the  Hawaiian  Experiment  Static  al. 

A  large  amount  of  station  work,  liowever,  is  necessarily  incapal  )le  -I'f  representation 
in  the  concrete.  This  class  of  work  was  largely  represented  l  iy  charts  an«I  photo- 
graphs, of  which  some  hundred  or  more  were  contriliuted  Ijy  f(.iurteen  stations,  the 
data  and  designs  being  furnished  I  ty  the  stations,  while  the  charts  themselves  were 
in  most  cases  prepared  at  Washington,  tmder  the  supervisi«jn  (jf  the  ( )thce  of  Exper- 
iment Stations,  for  the  sake  of  uniformity  in  appearance.  The  following  is  a  list  of 
these  contributions: 

The  sjjecific  nature  of  galactase  a-  a  cheese-ripeniu'^'-  ferment,  charts.  Contrib- 
uted by  the  Wisconsin  Experiment  Station. 

Structure  and  development  of  nematrnle  w<;»rnis.  5  charts,  ('"ontriliuted  hy  the 
Massachusetts  Hatch  Experiment  Stati<:.n. 

The  composition  and  cjmparative  value  of  silage.  -"^  charts.  C<jntril>uted  l)y  the 
Vermont  Experiment  Station. 

Effect  of  alkali  on  the  germination  of  wheat.  7  charts.  Contrilaited  l  »y  the  AVyo- 
ming  Experiment  Station. 

Meteorological,  mycological.  and  entomological  investi^^ations.  H  charts.  Con- 
tributed hx  the  Virginia  Experiment  Station. 

Composition  of  grain  and  .straw  of  rjats  and  wheat  at  different  stages  of  growth.  6 
charts.    Contribtited  by  the  Michigan  Experiment  Station. 

Eesults  of  tobacco  investigations.  10  charts.  Contributed  by  the  Virginia  Exj)eri- 
ment  Station. 

Average  digestion  coefiicients  of  feeding  stuffs.  9  charts.  Contributed  by  the 
Xew  York  State  Experiment  Station. 

Results  of  experiments  on  the  maintenance  cf  soil  fertility.  5  charts.  Contributed 
by  the  Ohio  Experiment  Station. 

Investigations  on  the  source  of  milk  fat.  7  charts.  Contributed  Ijy  the  New  York 
State  Experiment  Station. 

Experiments  in  cross-breeding  wheat.  4  charts.  Contributed  by  the  Minnesota 
Experiment  Station. 
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Classification  of  the  races  of  the  peach.  1  chart.  Contributed  l)y  the  Texas 
Experiment  Station, 

Effect  of  commercial  fertilizers  on  the  production  of  maize,  s  photographs.  Con- 
tributed by  the  Kentucky  Experiment  Station. 

Bromi'.i  enlaro'ements  shijwing  divers  plant  diseases,  exhibited  in  portfohos.  Con- 
tributt^d  I'y  the  Xf  w  Jersey  Experiment  Stations. 

Brornid  enlargements  showing  the  effect  of  lime  on  acid  soils,  exhibited  in 
pornV.lic.s.    Contributed  by  the  Ehode  Island  Experiment  Station. 

BrijUii'l  enlargements  showing  the  effect  of  crossing  vegetables,  exhibited  in 
X^orti':'li':'S.    C'^ntribnted  In-  the  Xew  York  Cornell  Experiment  Station. 

Irri2'ati':'n  -ceue-  au'l  structures  and  detailed  <lrawings  of  many  of  the  more  impor- 
tant strui'tiucs.  t^xhilnted  in  portfolios.  Cuntributed  by  the  Otfice  of  Experiment 
Stati'  -n-.  Irri^ati' 'U  Investigations. 

A  thir'I  class  fA  exhildts  was  intended  to  show  something  of  the  equipment  and 
w-ork  »:>f  the  iu'Iiviiiual  stations,  and  consisted  of  portfolios  ccmtaining  photographs 
of  (lirt-ct.'rs  anrl  staffs.  buiMings,  grounds,  lal>urat':>rrfS.  t^xpf rimt-ntal  plats,  appa- 
ratus, au'l  (  'tht-r  details  of  equipment.  This  portion  of  the  exhilnt  was  prepared  by 
the  (^iihre  <  •!  Expt^riment  Stations.  The  same  othce  also  contributed  a  complete  set 
of  the  publicati'jns  of  the  office  and  of  the  indivi.iual  stations  throughout  the  United 
States  t'j  the  number  of  566  voltimes.  Books  and  monc^graphs  by  authors  connected 
with  the  stations  were  shown  to  the  numl^er  of  I^^  Vi  .lumes,  and  a  card  index  of 
exr  ^'"^  -ration  literature,  in  which  the  results  (:>f  the  investigations  of  the  vari- 
'  ^  are  shown  on  19,000  cards,  as  prepared  by  the  Othce  of  Experiment 

-  '  press  notices,  posters,  and  miscellaneous  publications  shown  in 

porr:.>ii.... 

Einally,  there  was  prepared  by  the  Office  of  Experiment  Stations,  at  our  request, 
Avhat  }  L>ur  ccmimittee  feels  to  be  the  most  permanent  an<I  p(?ssibly  the  most  valuable 
]>:'rti":i  ,:,f  the  exhibit,  viz.  a  history  of  the  agriculttmil  experiment  stations  of  the 
Unitf'l  Stares,  i^repared  by  Dr.  A.  C.  True  and  V.  A.  Clark,  and  published  by  the 
Department  a-  Bulletin  Xo.  SO  of  the  Office  of  Experiment  Srati('>ns.  This  volume, 
of  pages  and  l-'^:^  plates,  traces  the  evoluri':^n  of  the  exr>erimenr  srari^^n  i<Iea  in 
the  Enire<:l         -      "e-  the  history  and  '       '   r^f  the  experiment 

statirais  ari' ;  v  l'I  Experiment  S^:  .ent  concerning  the 

lines  of  AV(:.r':C  ^     -  ;  _  l  by  t-ach.    The  inspee::  : :         -:arions  is  completely 

reviewc'I.  and  the  Ee^leral  le^islatiiju  and  rulings  affecting  the  agricultural  colleges 
and  expt^rinient  stations  are  br(_^uofht  together  in  a  convenient  form.  Other  appen- 
dix'^ivcu.  which  include  a  list  of  all  the  publications  the  experiment  sta- 
tic'i>  : :  :  the  (Jlhce  01  Experiment  Stations,  statistics  oi  agrieultural  experiment 
station^,  ere. 

The  freLjuent  references  in  the  i';'rei'':'ing  paragraphs  xo  the  <jmce  Exj^eriment 
StatiL-'US  will,  we  think,  amply  justify  <jur  previijus  statement  as  to  the  ai'i  affr>rded 
by  tli^^  Pvpartment  of  Agrictdture  through  that  olfice  in  the  preparation  of  the 
exh:'  :r.  the  same  is  even  more  emphatically  true  as  regards  its  installation.  As 
the  ntri' 'urirai-  to  the  exhibit  came  from  a  large  number  of  individuab.  widely 
-er'arate'l  ir.  -ixice  and  with  little  or  no  opportimity  ior  considtation.  the  preparation 
(jf  a  unihc-Li  ar^  l  arristie  exhit:»it  c^juld  l:'e  accomplished  only  by  means  of  a  temporary 
installation  in  :b>  C'.v-nrry.  Spa-ze  was  therefore  secured  in  Washington,  and  Dr. 
AV.  H.  Evar-.  ■  :  rl:-  <_'rh'  -  -  'i  Expt-rimeur  Srations.  was  detailed  for  this  work,  and 
in  i-jntinuati'Zn  -z:  -,va-  brer  -^-rir  Xo  Paris  to  superinten^l  its  installation  there.  Avhile 
Air,  .T.  I,  .^chnb <  :  -rh.j^.  ha-  I'eeu  in  Paris  throughout  the  Exposition,  and 

ha-     '   ^.      earing  fur  and  ex]jlaining  the  exhibit. 

-  -  to  speak  of  the  relati'jns  of  the  Enited  States  Commission  t^^  the  exhibit. 

A-  ozers  '^'f  the  C'jnventicai  are  doubtless  aware,  the  relations  of  American 

ex  r  :o>  Fre::eii  aurh'jrities  were  entirely  through  this  C<?mmission.  which 

ab  '  :  'iirr-zhtT'l  the  expenditure  of  all  appropriations  made  by  Congress. 

A-  b:ulrure.  rhe  representative  of  the  Commission  was  Mr.  Charles 

lb'  'vho  at  the  same  time  represented  the  Secretary  of  A£:rictdttn-e  in 

tn-  :  t1-_i->  exliiV'ir  ''A  rhe  ••  aericiilrural  resources  an^I  car'al^'iliries  of  the 

I^;  "   '  -  v-a-  oirt-Lirrd  V^y  C'jnoress  to  make.    In  rh:-  'baal  capacity, 

^b  ■  - .    n. \  s  nmir^  -ci  by  rhe  i:'revailin^ly  commercial  r^nrn-z-e  >:  r  t::e  Ameri- 

can t-xrnbir,  accorded  ro  om- partictdar  exhibit  a  liearty  intert-r  an^I  liberal  treatment 
as  t'l)  bijth  space  and  money.  The  exhibit  was  |daee'.i  in  27n'U}>  7.  agriculture,  class 
3S.^and  was  given  about  700  s-:;uare  feet  of  space  in  the  palace  oi  a^Ticubnre.  althcaigh 
uniorttmately  mozi  a  l-alcony  ov  .ab^rv.  recjuirine  a  climb  of  some  feet  c-n  the  part 
of  the  wouLl-l:>e  visir^jr.  The  eC'sr  m-rallarion.  including  cases,  transportation,  and 
care,  was  defrayed  I.y  the  Commission,  as  was  also  that  of  "the  preparation  of  numer- 
ous charts,  models,  photographs,  purtiulius,  etc. 
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The  exhibit  was  formalh'  entered  in  the  name  of  the  Association.  Your  commit- 
tee has  received  no  official  notice  regarding  awards,  but  is  informed  that  the  class 
jury  recommended  that  this  exhibit  be  awarded  the  grand  prize  in  group  7,  class  38, 
and  that  collaborators  be  recognized  by  the  award  of  a  grand  prize  to  Dr.  A.  C.  True, 
of  the  Office  of  Experiment  Stations;  gold  medals  to  Profs.  E.  AV.  Hilgard,  AV.  0. 
Atwater,  C.  F.  Yanderford,  T.  B.  Osborne,  W.  H.  Jordan,  W.  H.  Evans,  L.  G.  Car- 
penter, and  AY.  A.  Henry;  and  silver  medals  to  Profs.  Elwood  Mead,  Milton  Whit- 
ney, C.  F.  Curtiss,  P.  H.  Mell,  and  Paul  Schweitzer.  In  addition  to  the  foregoing, 
a  gold  medal  was  awarded  to  Dr.  S.  M.  Babcock  by  two  class  juries  and  raised  by  the 
group  jury  to  the  grand  prize,  in  recognition  of  his  labors  in  dairy  husbandry.  "^This 
handsome  list  of  awards  is  all  the  more  pleasing  when  it  is  recognized  that,  of  the  21 
jurors,  14  were  French,  1  American,  and  the  others  from  the  continent  of  Europe. 

Your  committee  learns  that  the  exhibit  at  Paris  was  especially  sought  out  by 
visitors  interested  in  such  matters,  and  was  critically  examined  by  a  number  of  prom- 
ment  investigators  in  agricultural  science.  When  the  exhibit  of  1900  was  compared 
with  that  of  1889,  most  favorable  comments  Avere  made  and  astonishment  was 
expressed  at  the  great  development  in  the  past  eleven  years.  The  wonderful  growth 
of  the  American  experiment  stations  was  particularly  dwelt  upon  by  M.  Louis 
Grandeau,  in  his  address  before  the  International  Congress  of  Experiment  Stations, 
in  which  he  complimented  individual  stations  for  particular  investigations  and  the 
stations  as  a  whole  for  what  they  have  done  to  advance  the  sum  of  agricultural 
knowledge. 

In  conclusion,  your  committee  feels  it  desirable  to  say  a  word  respecting  the  dis- 
position to  be  made  of  the  exhibit  upon  its  return  to  this  country.  AVe  believe  it 
may  be  fairly  said  that  it  constitutes  the  most  satisfactory  illustration  within  relative 
small  space  of  the  work  of  tlie  stations  as  a  whole  which  is  now  available.  It  is, 
however,  composed  of  a  large  miml)er  of  individual  contributions  and  its  peculiar 
value  W(juld  l)e  destroyed  by  its  dispersal.  It  appears  to  us  that  if  this  collective 
exhibit  coul<l  l  )e  suital^ly  installed  as  a  permanent  exhibit  of  the  experiment  stations 
at  the  national  capital  it  would  serve  a  most  useful  purpose  in  acquainting  the  public 
with  the  nature  and  extent  of  their  work  and  would  amply  repay  the  individual 
stations  concerned  for  the  permanent  loan  of  their  contributions. 

Following  the  suggestion  of  our  first  report,  therefore,  we  recommend  that  the 
executive  committee  be  instructed  to  take  this  matter  into  consideration  and  to 
endeavor  to  make  suitable  arrangements  for  the  permanent  installation  and  care  of 
the  exhibit  at  AVashington. 

H.  P.  Armsby,  Chairman. 

C.  AV.  Dabney,  of  Tennessee.  Mr.  President,  I  would  move  that  the  report  be 
received  and  adopted,  and  in  doing  so  I  would  like  to  make  a  few  remarks  in  support 
of  the  recommendations  of  the  committee  from  the  standpoint  of  a  juror  at  the  Paris 
Exposition. 

As  some  of  us  know,  we  sought  to  have  this  Association  of  Experiment  Stations 
especially  represented  upon  the  experiment  stations  jury  at  Paris,  and  while  we  were 
somewhat  disappointed  in  the  oi  ":come  of  our  efforts  in  this  direction  I  was  appointed 
on  the  jury  of  agriculture  to  look  after  the  interests  of  the  station  exhibits.  I  did 
the  best  I  cijuld,  though  I  regret  very  much  w?  did  not  have  a  station  man  upon  that 
jury.  I  was  tlie  one  American  on  the  jury  referred  to.  In  regard  to  the  report,  I 
wish  to  say,  first  of  all,  that  the  exhibit  of  the  stations  attracted  a  great  deal  of  atten- 
tion and  was  very  highly  spoken  of  by  all  the  members  of  the  jury  and  many 
scientific  men.  It  was  a  matter  of  very  great  regret  to  the  jury,  and  to  the  scientific 
men  present  there  in  general,  that  our  colleges  were  not  represented  at  the  same 
time.  There  was  no  exhibit  from  the  agricultural  and  mechanical  colleges  of  our 
country  as  such.  At  the  San  Francisco  convention,  I  believe,  it  was  resolved  not 
to  undertake  that  exhibit.  I  want  to  say  here  that  I  think  that  was  a  mistake.  I 
think  we  should  have  been  represented  at  Paris  by  all  means.  Hundreds  of  gentle- 
men came  to  me  as  the  juror  representing  those  interests  and  asked  me  where  our 
college  exhibits  were.  They  came  from  all  over  Europe.  They  knew  of  our  work 
and  had  seen  our  publications,  and  they  came  to  me  and  said,  ''Why  are  your  great 
agricultural  colleges  not  represented? ' '  The  agricultural  colleges  of  other  nations 
were  there,  and  these  men  came  to  Paris  expecting  to  see  ours.  It  was  our  fault. 
I  think  we  should  not  allow  this  to  happen  again.    I  know  that  we  had  very  little 


encouragement  to  make  that  exhibit,  and  it  Ts  as  not  altogether  our  fault  that  we 
faile<:l  to  take  advantage  of  this  great  opi)orttmity  which  was  open  to  us.  We  should 
have  taken  an  active  interest  to  secure  space  enough  esj^ecially  in  such  an  exposition 
as  this  s< :•  as  to  have  secure<:l  ade<:iuate  representation.  It  wag  a  matter  of  very  sin- 
cere regret  to  all  of  those  intere.ste<i  in  the  scientific  side  of  the  work  in  this  branch 
of  the  educational  system  oi  thelTnited  States  that  we  were  not  ^jroperly  represented. 
FurtheiTQore.  the  fJoUcy  of  the  Commission  of  t  "  ■  States  at  Paris  was  to 
make  the  agricultural  exhibit  there  entirely  a  t  >ne.    After  that  policy 

was  adopte<i  the  gentlemen  in  charge  did  the  very  (  »est  they  could  to  further  the 
interests  of  our  State  exhibits,  but  it  is  well  frankly  to  recognize  the  fart  that  the 
commercial  spirit  was  rampant,  and  our  Department  «:)f  Agriculture  and  our  exi>eri- 
ment  stations  and  our  colleges  did  not  receive  the  encouragement  that  1  think  was 
their  due.  It  was  the  pohcy  of  our  Government  Commission  in  emphasizing  the 
commercial  side,  which  was  to  an  extent  resx)onsible.  and  after  that  policy  had  l:»een 
established  they  had  very  little  means  and  very  little  room  to  devote  to  the  scientific 
side  01  this  subject.  The  exhibits?  from  Germany  and  from  the  United  States,  which 
were  side  by  side,  differed  lai^ely,  from  the  fact  that  we  ha«i  no  exhibits  from  our  sta- 
tions or  collies. 

The  exhibits  from  other  nations  were  made  up  very  largely  of  exhibits  from  sta- 
tions and  colleges.  Our  Depai-tment  of  Agriculture  did  not  receive  proper  attention, 
and  when  our  jury  came  to  investigate  the  exhibits  the  only  thing  that  we  had  to 
show  them  was  the  small  exhibit  from  the  Bureau  of  Animal  Industry.  The  science 
of  agriculture,  or  the  sciences  as  connected  with  agriculture  and  the  educational  side 
of  agriculture  were  of  themselves  very  inadecpiately  presented  at  the  Paris  Exposi- 
tion. An<l.  as  I  have  said,  it  was  not  the  result  of  a  want  of  effort,  but  rather 
the  result  of  the  policy  adopted  by  our  national  Commission.  1  am  not  prepared  to 
discuss  that  policy,  but  I  would  m^e  the  Association  in  the  future  to  try  to  .secure 
bt^'  ition  lx>th  in  the  amoimt  of  fimds  appropriated  and  the  space  allowed 

at  :        .      :  world  expositions.    We  are  expected  there,  and  we  ought  to  l)e  there. 

Tn^  report  was  accepted  a:  imendations  approved. 

W.  A.  Hexry.   't  WiirvMi-'  v^sident,  apropos  of  this  discussion.  I  have  a 

re-  regard  to  the  work  publishe<I  by  the  Pepartment 

01  -  -  olume  of  the  highest  utihty  and  of  the  greatest 

importance  to  our  >   :  iie,  and.  as  in  some  sense  expressive  of  our  appre- 

ciation. I  offer  the  :  /  :  .ution: 

Whereas  the  Office  of  Experiment  Stations  ha^  prepared  at  great  cost  of  labor  a 

his"":'"  L^.^:  ■  -'vr  -x^" -r'^:\-^:"  -":^.":        and  re''--ir!iizi!ie  the  great  srood 

tl  :  ^  V    -       '  ::-ion. 

-  _      ;  :  :  ^    w  ^r  rry  thanks  for 
thi-  r.:  v:   _  i.y^  z\^c  V'i;:j^cuti':'ii  ui  the  Sccjiid  t-dition  and  the 

judicio-.>  :      — .  :  r. 

I  —sage  of  that  resolution  wouM  show  our 

sen—  _  i^'h  efficiency  of  the  Office  of  Exjieriment 

Station-  n^g  this  history  ui  the  present  status  of  our  experioient  stations, 

and  I  I  t-  uld  accomplish  much  gocnl  if  our  able  Secretary  of  Agriculture  i*an 

be  induced  tu  publish  the  .second  eflition. 

The  resolution  was  referre<:l  to  the  executive  committee,  which  later  repoite^i  favor- 
ably and  the  resolution  was  adojjted. 

Prof.  William  H.  Brewer,  of  the  Sheffield  Scientific  School,  invited  the  members 
to  visit  Yale  Univt-rsity  and  calle<:l  attention  to  the  parts  of  particular  interest  to 
them. 
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Etexixg  Session.  Tuesday.  November  13.  VMX). 

The  convention  was  called  to  order  at  7.45  p.  n\..  President  AI.  H.  Buckham,  of 
Vermont,  in  the  chair. 

Tlie  Chairman.  The  rirst  thing  this  evening  we  will  listen  to  the  report  of  the  bib- 
liographer oi  the  A-S(  >ciation.  Dr.  True. 

A.  C.  True,  df  tlie  I'.  S.  Department  oi  Agrictilture.  Before  presenting  my  report 
I  feel  sure  that  the  Association  will  pardon  me  if  I  say  that  on  Ijehalf  of  the  honor- 
able Secretary  of  Agriculture  I  Avish  to  convey  to  the  Association  his  regrets  that  he 
is  unable  to  he  j^resent  at  this  meeting  of  the  Association.  Very  urgent  and  impor- 
tant public  l)usiness  detains  him  in  AVashingtr)n  this  week,  ljut  he  wished  me  to  say 
that  his  heart  was  with  us  here.  an<l  that  lie  limped  we  wuuld  have  a  very  successful 
and  profitable  meeting.  It  is  of  interest  also  (jn  this  (occasion  tC)  refer  tn  the  author- 
ized annotmcement  that  the  President  has  expressed  his  desire  that  the  X)resent  mem- 
bers of  his  Caljinet  sh<:>ul<l  retain  their  pcsitir-ns  during  the  next  foiu'  years.  That, 
I  trust,  will  insure  in  tlie  Department  of  Agriculture  a  c<  aitinuous  policy,  and  I  think 
this  is  very  likely  to  Ije  productive  <  -f  important  results  for  the  interests  which  we 
have  so  much  at  heart. 

I  suVjmit  the  following  re])ort  as  bibliograx)her: 

Eepokt  of  Bibliographer. 

In  continuinu^  the  survey  of  current  biljliMoraphical  work  relating  to  investigations 
in  agriculture.  >  <  mr  bibliographer  has  note<I  during  the  past  year  the  growino-  interest 
in  this  matter  as  indicated  by  the  increa.sing  numljer  an<I  variety  of  bibli<  igraphies  on 
such  sul)jects  which  are  appearing  in  print.  A  list  (jf  partial  bibliogra])liies  which  is 
included  in  this  report  nttmbers  41  titles. 

The  Oflice  of  Exijeriment  Stations  has  continued  to  do  considerable  bil>li<  »graphical 
work.  In  connection  with  the  account  of  the  agricultural  experiment  stations  in  the 
United  States  i^repared  for  the  Paris  Expositi'  in.  a  subject  and  author  list  of  the  pub- 
lications of  the  stations  from  1S75  t(j  ISUW.  inclusive,  was  publishe<l  in  Bulletin  80  of 
this  Office.  This  list  included  5.020  titles  of  station  laihlications  and  ISO  of  publica- 
tions of  the  Office  of  Experiment  Stations.  An  index  t<j  tlie  record  in  Congress  of  the 
late  Senator  Justin  S.  Alorrill  was  compiled  from  the  Congressional  Glol:»e  and  Record, 
with  special  reference  to  his  connection  with  national  legislation  hjv  the  endowment  of 
agrictilttiral  colleges.  This  index  is  in  manuscript,  anil  will  V»e  kept  on  file  in  this 
Office.  Considerable  pr"  >gress  ha-  1  )een  made  in  jDrej^aring  a  card  catalogue  of  foreign 
agrictilttiral  schools,  experiment  stations,  and  kindred  institutions  throughotit  the 
world.  This  Office  has  bej^tm  the  annual  ptiblication  of  a  list  of  foreign  experiment 
stations  in  connection  with  the  organization  lists  of  the  agrictilttiral  colleges  and 
experiment  stations  in  this  country.  The  first  list  of  foreign  stations  may  be  found 
m  Btilletin  Xo.  59. 

The  following  is  a  list  (>f  j)artial  l)ibliographies  of  recent  works  'jii  agrictiltural 
science : 

Arthur,  J.  C,  and  Stuart.  AVilliam.  List  <;)i  the  most  important  works  on  corn 
smut.    Indiana  Station  Twelfth  Annual  Pteport  1899,  pp.  130-135. 

Ball,  C.  R.  A  partial  bibliography  of  American  seed  testing  and  selection.  Iowa 
State  College  of  Agriculture  Seventeenth  Biennial  Report  1896  and  1897,  pp. 
168-175. 

Baxks,  Xathax.  a  list  of  comprehensive  ^vorks  on  North  American  entomology, 
compiled  for  the  use  of  sttidents  and  other  workers  in  entomology.  V.  S.  Depart- 
ment of  Agriculture.  Division  of  Entomology  Bulletin  24,  n.  ser.,  pp.  95. 

Brittox.  AV.  E.  Bibliosrapliv  of  chestnut  culture.  Connecticut  State  Station  Report 
1898,  Pt.  Ill,  p.  288.  "  ^ 

Carletox,  Mark  Alfred.  BilDliography  of  cereal  rusts.  U.  S.  Department  of  Agri- 
culture, Division  of  Vegetable  Physiology  and  Pathology  Bulletin  16.  pp.  70-73. 

Carpexter,  G.  H.  List  of  a  complete  stirvey  of  entomological  literature  and  general 
works  on  insects,  their  structure  and  life.  *  Insects,  their  .structure  and  life. 

Gary,  C.  A.  A  brief  list  of  the  most  important  works  pertaining  to  dairy  and  milk 
inspection.    Alabama  Station  Bulletin  97,  pp.  257,  258. 

Chittexdex,  F.  H.  List  of  the  more  important  works  on  the  strawberry  weevil. 
v.  S.  Department  of  Agriculture,  Division  of  Entomologv  Bulletin  10,  n.  ser.,  pp. 
84-87. 
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CooLEY,  R.  A.  Brief  bibliographical  notes  ou  the  various  species  and  varieties  of 
the  cocci"!  genera  Chionaspis  and  Hemichionaspis.  Massachusetts  Hatch  Station 
Special  Bulletin  August  10.  1S99,  pp.  57. 

Davy.  J.  Buett.  Brief  bibliography  of  lupines  for  green  manuring.  California  Sta- 
tion Bulletin  124,  p.  31. 

DiETKicH,  F.  Bibliographie  der  deutschen  Zeitschriften-litteratur  i  Bibliography  of 
<Tern^an  perirMlical  literature).  Leipsic:  Felix  Dietrich.  lSM!-»,  pp.  325.  This  is 
thf  fourth  vi;»lume  of  a  bibliography  of  sul:)jects  treated  in  over  900  periodicals, 
parnphlt^ts.  ami  newspapers  pul")lished  in  German  fr(:»m  January  to  June,  1S99. 
Vr.lumes  1-3.  which  are  similar  in  character,  c^y^v  the  years  1896-1S98.  Special 
attention  is  devoted  to  original  articles  of  a  scientitic  character.  An  author  index 
concludes  the  volume. 

DixwiDDiE.  R.  R.  A  bibliographical  review  and  list  of  published  works  on  tubercu- 
losis.   Arkansas  Station  Bulletin  57.  pj).  11  16. 

Earle.  F.  S.  a  bibliography  of  original  observations  and  study  on  cotton  diseases. 
Alabama  Station  Bulletin  107,  pp.  325-330. 

Ellenberger.  ScHfTz.  and  Baum.  Jahresbericht  iiber  die  Leistungen  auf  dem 
Gebiete  der  Veteriniir-Medicin  (Annual  report  on  the  literature  in  the  lield  of 
veterinary  medicine).  Berlin:  August  Hirschwald.  1S9S.  pp.  210.  A  rla>sitied 
bililiijgraphy  <:if  books,  pamphlets,  and  periodical  articles  the  sul^ject  in  all  its 
l:)ranches. 

Goss.  A.,  and  Holt.  A.  M.  Brief  bibliography  of  stigar-beet  production  in  the 
I'nited  States.    Xew  Mexico  Station  Btilletin  29,  p.  212. 

Harrison.  Francis  C.  A  critical  review  of  the  literature  of  foul  brood  of  bees, 
to^rether  with  SO  references.  Centralblatt  fiir  Bakteriologie,  Parasitenkunde  imd 
Infektionskrankheiten,  2.  Abt.,  6  (1900),  Xos.  13.  pp.  421-427:  14.  pp.  457-169:  15, 
pp.  481-496:  16,  pp.  513-517. 

HoLLRuxG.  ^1.  Jahresbericht  iiber  die  Xetierungen  und  Leistungen  auf  dem  (  Telriiete 
des  Ptianzenschutzes,  das  Jahr  1898  und' 1899,  Erster  und  Zweiter  Band  A  review 
of  the  literature  relating  to  plant  protection  during  1898  and  1899,  vols.  1  and  2i. 
Berlin:  Paul  Parey,  1899.  pp.  184;  1900,  pp.  303.  Brief  reviews  are  given  ni  tlie 
general  literature  relating  to  diseases  and  insect  enemies  of  plants.  An  annotated 
list  of  nearly  a  hundred  and  twenty-one  pages  of  titles  of  publications  are  mcluded 
in  addition  to  those  al:)Stracted  at  some  length. 

Hopkins.  A.  D.  List  of  works  relating  to  spruce  investigations.  West  Virginia 
Station  Bulletin  5o.  pp.  200,  201. 

Howard.  L.  0.  Bibliography  of  the  San  Jose  scale  L.  S.  Department  of  A^j-ricul- 
ture,  Division  of  Entomology  Bulletin  12.  n.  ser..  pp.  28-31. 

HuBER,  J.  C.  Bibliographie  der  klinischen  EntijmoLjgie  i  Bil)liL»graphy  of  clinical 
entomology  I.  Jena.  1900.  pt.  4.  pp.  27.  This  contains  a  list  of  literature  upon 
Scrcopft^  sr-nin^i  from  1 786-1900,  with  additional  lists  of  literature  on  related  dis- 
eases of  animals,  and  an  appendix  on  Spmhwtt^  ftU^. 

Kromay'er.  E.  Bericht  iiber  die  Fortschritte  der  Dermatologie  auf  dem  Gebiete  der 
Pathologie  und  pathologischen  Anatomie  im  Jahre  1898  i  Report  on  the  progress 
of  dermatology  in  the  field  of  pathology  in  1898) .  Centralblatt  fiir  allgemeine 
Pathologie  und  pathologische  Anatomie,  10  (1899),  Xo.  16-17.  pp.  617-638.  A 
discussion  of  the  literature  of  the  subject  with  a  bil>liograithy  of  860  titles. 

Liebeeich.  Oscar.  Effects  of  borax  and  boracic  acid  on  the  human  system.  Lon- 
don: J.  A.  Churchill,  1899.  pp.  44.  Contains  bil)liography  embracing  2v)  titles 
on  the  subject, 

LixTXER.  Joseph  Albert.    An  extensive  bibliographv  of  the  author's  investigations. 

Buhetin  Xew  York  State  Museum,  5  (1899),  Xo.  24,  pp.  308-400. 
Lowe.  Y.  H.    Extensive  list  of  works  on  the  forest  tent  caterpillar.    Xew  York  State 

Station  Bulletin  159.  pp.  56-60. 
Monthly  Weather  Review,  published  by  the  Weather  Bureau  of  the  L^nited  States 

Department  of  Agriculture,  gives  each  month  a  list  of  recent  papers  on  meteorology. 
^lrN>0N.  Edward  L.    A  list  of  80  titles  of  works  consulted  by  the  author  in  his 

pre]:'aration  of  a  prize  thesis.  •"The  ideal  ration  for  an  army  in  the  Tropics." 
2seumann,  R.  0.    An  extended  bibliography,  including  a  list  of       titles  in  the 

author's  article  on  the  food  value  of  alcohol.    Arch.  Hvg..  36   1899  *.  Xo.  1.  pp. 

1-44. 

Pammel,  L.  H.  Brief  bibliographv  of  the  Russian  thistle.  Iowa  Station  Bulletin 
38.  pp.  23.  24. 

Richmond,  Henry  Droop.    A  short  list  of  useful  books  and  periodicals  relating  to 

dairying  in  the  author's  treatise  on  "Dairy  Chemistry." 
Slingeeland,  Mauk  Yernon.    Brief  list  of  "works  pertaining  to  a  new  cherry  pest. 

Xew  York  Cornell  Station  Bulletin  172,  p.  41. 
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Slingerland,  Mark  Yernox.  An  extensive  list  of  the  more  important  contributions 
to  the  hterature  of  the  peach-tree  borer,  from  1749  to  the  present.  Xew  York 
Cornell  Station  Bulletin  176,  pp.  226-233. 

Smolensk:,  P.  0.  An  extended  bibliography  of  Russian  literature  on  food  and 
nutrition  is  included  in  the  different  sections  of  the  author's  book.  [Simple 
methods  of  examining  foods,  etc.]    (Russian.)    St.  Petersburg,  1899,  pp.  526. 

Snyder,  Harry.  A  list  of  83  works  and  accounts  of  investigations  referred  to  in  the 
author's  book  on  "The  Chemistry  of  Soils  and  Fertilizers." 

Thompson,  George  Fayette.  An  index  of  the  literature  relating  to  animal  industry 
published  by  the  Department  of  Agriculture,  1837-1898.  U.  S.  Department  of 
Agriculture,  Division  of  Publications  Bulletin  5,  pp.  676.  This  work  contains 
aljout  80,000  references  and  covers  all  publications  of  the  Department  except 
Insect  Life  and  the  Experiment  Station  Record. 

True,  A.  C,  and  Clark,  Y.  A.  List  of  publications  of  the  Office  of  Experiment 
Stations  and  the  several  stations.  L'.  S.  Department  of  Agriculture,  Office  of 
Experiment  Stations  Bulletin  80,  pp.  508-623.  This  is  a  list  of  all  publications 
issued  by  these  institutions  from  the  time  of  their  organization  to  the  end  of  1899. 

Yermorel,  Y.  Manuel  du  repertoire  bibliographique  des  sciences  agricoles  etabli 
d'apres  la  classification  decimale  (Manual  of  a  bibliographical  repertory  of  the 
sciences  related  to  agriculture  arranged  according  to  a  decimal  classitication). 
Paris,  Bruxelles,  and  Zurich:  Institut  international  de  bibliographie,  1900,  pp 
239,  figs.  2. 

  Etude  sur  la  grele:  Defense  des  recoltes  par  le  tir  du  canon  (Study  on  protec- 
tion of  crops  from  hail  by  cannonading).  Montpellier:  Coulet  &  Sons,  1900,  pp. 
72-78.  Gives  titles  of  103  papers  arranged  alphabetically  as  to  author  on  the  sub- 
ject of  the  formation  of  hail  and  the  use  of  explosives  as  a  means  of  protection 
against  hailstorms. 

Wallace,  R.  Hedger.  An  extended  list  of  the  literature  on  white  cattle:  An  inquiry 
into  their  origin  and  historv.  Trans.  Nat.  Hist.  Soc.  Glasgow,  n.  ser.,  5  (1897-1899), 
Pts.  II,  III,  pp.  436-457. 

AViLcox,  E.  Y.  A  list  of  the  more  important  foreign  and  domestic  references  to  lupines 
as  plants  poisonous  to  stock.    ^Montana  Station  Bulletin  22,  pp.  43-45. 

  An  extensive  list  of  titles  including  botanical,  agricultural,  chemical,  physio- 
logical, and  pharmacological  studies  of  all  the  literature  on  lupines  consulted  bv 
the  author.    Jour.  Comp.  Med.  and  Yet.  Arch.,  20  (1899),  Xo.  12,  pp.  770-774. 

  Brief  list  of  the  literature  on  the  internal  chicken  mite  {Ci/todlte-s  iindv.R). 

Montana  Station  Bulletin  22,  pp.  35,  36. 

WooDwoRTH,  C.  W.  Brief  list  of  the  more  important  articles  on  orchard  fumigation. 
California  Station  Bulletin  122,  pp.  31-33. 

AVyer,  J,  L,  Jr.  A  classification  of  the  literature  of  agriculture.  Nebraska  Station 
Report  1899,  pp.  91-121.  This  classification,  which  fits  into  the  Dewey  system  with- 
out renumbering  and  thus  differs  from  that  submitted  by  W.  P.  Cutter  to  the 
Twelfth  Annual  Convention  of  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations,  is  more  detailed  than  any  heretofore  proposed,  containing 
nearly  600  heads.  The  sections  on  fertilizers  and  field  crops  have  been  incorpo- 
rated from  the  Cutter  classification  with  slight  changes.  The  section  on  garden  crops 
is  adopted  from  a  plan  printed  by  L.  H.  Bailey  in  the  Annals  of  Horticulture  for 
1891.  The  subject  of  floriculture"^ is  omitted  because  ''there  seems  no  agreement 
among  experts  as  to  the  form  which  should  be  given  to  a  classification  of  its  litera- 
ture, and  there  is  nothing  extant  in  the  shape  of  previous  efforts  to  serve  as  a  satisfac- 
tory guide.  *  *  *  An  index  is  added  so  that  all  subjects  for  which  heads  are 
provided  may  be  easily  and  promptly  classified  without  a  study  of  the  whole 
scheme." 

The  retiring  president  of  the  Association,  J.  E.  Stubbs,  of  Nevada,  delivered  the 
following  address: 

President's  Address. 

Mr.  President,  and  Ladies  and  Gentlemen  of  the  Convention:  According  to 
the  requirements  of  the  constitution  of  this  Association,  I  have  the  honor  at  this  time 
to  present  the  president's  annual  address.  Mindful  of  the  strong  and  inspiring 
addresses  which  have  been  made  from  year  to  year  by  the  successive  presidents  of 
this  Association,  I  have  ventured  to  choose  a  theme  of  commanding  importance,  and 
however  inadequate  the  treatment  may  be,  and  I  am  sure  that  the  treatment  will 
be  inadequate,  it  is  one  that  must  needs  be  for  many  years  of  vital  interest  and 
importance  in  our  own  field  of  work.  When  this  address  was  prepared  a  few^  days 
since  I  was  under  the  impression  that  the  experiment  station  at  New  Haven  was 
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closely  connected,  or  officially  connected,  with  Yale  University,  and  that  has  had 
something  to  do  with  portions  of  this  address.  I  have  learned,  however,  that  this 
close  official  relation  which  I  was  under  the  impression  existed  does  not  exist,  but 
enjoying  as  we  are  tiie  inspiration  and  influence  of  the  surroundings  of  this  university, 
and  partaking  of  the  courtesies  of  the  university  through  the  distinguished  repre- 
sentatives of  the  Sheffield  Scientic  School,  I  find  no  reason  to  change  any  portion  of 
this  address. 

What  is  of  Most  Worth  ix  Moderx  Edl'Catiox? 
By  J.  E.  Stubbs.  of  Nevada. 

In  the  month  of  July  of  last  year  the  thirteenth  annual  convention  of  this  Associa- 
tion assembled  in  the  city  of  San  Francisco.  For  the  first  time  were  the  States  of 
the  far  West  honored  in  such  a  distinctive  way  l)y  this  Association.  For  the  first 
time  very  many  oi  its  members  traversed  the  domain  of  our  common  country  from 
the  historic  coast  of  the  Atlantic  to  the  romantic  shore  of  the  Pacific.  A  new  experi- 
ence was  theirs  when,  on  the  farther  side  of  the  turbid  Missouri,  they  were  carried 
in  peace  and  comfort  now  through  Avide-reaching  upland  plain,  now  over  moimtain 
divide,  now  piercing  the  shadows  of  majestic  canyons,  now  parting  the  gray  ether  of 
the  desert's  wide  expanse,  now  climbing  slowly  to  greet  a  new  world  from  Sierra's 
lofty  summit,  and  now  at  last  gliding  swiftly  down  the  mountain  side  into  the  beauty 
of  a  semitropical  clime  and  into  the  hospitality  of  a  warm-hearted  and  cultured 
people. 

As  guests  of  the  city  of  San  Francisco  you  had  an  excellent  opportunity  to  study 
the  resources  and  achievements  of  agriculture  and  her  allied  pursuits  in  one  of  the 
great  States  of  the  Pacific  coast.  You  rea<l  in  the  lines  of  one  State's  activities  that 
agriculture  in  highly  specialize*!  forms  and  manufarturing  industry  and  commerce 
was  cooperating  to  justify  the  heroic  sacrifices  and  the  state  craft  that  have  made  the 
Pacific  coast  and  contiguous  territory  caie  witli  the  thirteen  original  States  in  the 
common  purpose  to  build  up  and  to  maintain  forever  a  nation  dedicated  to  indi- 
vidual freedom,  C)pportunity,  and  privilege  for  e\  ery  one  of  its  children. 

Time  and  place  distinguish  to-day  the  fourteenth  annual  convention  of  the  Asso- 
ciation. We  meet  almost  at  the  closing  hour  of  the  nineteenth  century — a  century 
illustrious  alike  in  men  and  in  achievement.  We  meet  at  an  illustrious  seat  <:)f  aca- 
demic life  and  learning.  Of  Yale  thus  s}»eaks  one  of  her  own  sons:  '•She  is  one  of 
those  whom  God  has  called  to  light  and  lead  His  people.  She  n:iay  with  others  bend 
a  higher  course  to  the  national  force  which  shall  l)e  greater  than  \he  world  has  yet 
seen.  She  is  set  among  a  people  Avhose  riches  overflow,  whose  muscles  are  tense, 
whose  heart  is  restless  with  a  sense  of  might  and  responsiljility,  among  whom  the 
thoughtful  are  anxious  only  that  a  power  without  parallel  may  1:)e  applied  for  the 
blessing  of  our  world.'' 

And  further,  of  her  it  is  written  what  the  colleges  and  universities  of  this  Associa- 
tion may  accept  as  a  greeting  and  a  consecration  to  high  effort  from  their  distin- 
guished sister:  "With  her  allies  Yale  stands  up.  yet  prayerfully,  to  her  godlike 
work.  Their  sympathy  and  cooperation  she  asks,  and  to  them,  as  they  labor  to  the 
same  end,  she  offers  her  good  will  and  sends  her  hopes." 

It  is,  furthermore,  the  distinction  of  this  present  convention  that  we  meet  in  the 
State  which  was  among  the  very  first  to  realize  the  value  of  the  application  of  Lie- 
big's  researches  in  science  to  practical  effort  in  agriculture,  and  the  first  to  establish 
an  experiment  station  for  original  research  in  science  for  the  improvement  and  enrich- 
ment of  agricultural  industry.  We  are  to  share  in  the  interest  and  inspiration  of  the 
celebration  of  the  founding  of  the  first  experiment  station  in  America  twenty-five 
years  ago,  and  now  associated  with  the  scientific  work  of  similar  institutions  in  every 
State  and  Territory  of  the  United  States. 

I  desire  here  to  acknowledge  the  generous  spirit  by  which  you  have  S(jught  to 
recognize  the  worth  and  high  aims  of  the  colleges  and  universities  of  the  Western 
States  by  clothing  one  of  her  humblest  sons  with  the  dignity  and  honor  that  attach 
to  the  president's  office  of  this  Association.  I  have  accepted  the  trust  imposed  and 
the  honor  conferred  on  me  as  an  expression  of  your  good  will,  and  as  showmg  your 
fraternal  spirit  to  the  smaller  colleges  and  universities,  which  are  striving  under 
difficulties  peculiar  to  the  intermountain  States  to  direct  the  abundant  energy  on  new 
State  life  into  channels  of  industry,  thrift,  and  prosperity. 

And  now  let  me  make  memorable  this  hour,  if  I  can,  by  bringing  into  contact  the 
poles  of  our  Eastern  and  Western  civilization,  and  thus  showing  how  the  intellectual 
and  moral  energy  of  one  great  university  has  leaped  across  the  intervening  moun- 
tains and  rivers  and  has  blessed  new  States  with  the  university  life  and  spirit.  In 
1856,  while  adventurers  were  still  crowding  the  Pacific  shores,  consumed  with  the 
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thirst  for  gold,  one  of  Yale's  most  distinguished  sons  went  thither  in  quest  of  health. 
Concerning  his  first  experience  he  writes: 

' '  I  am  greatly  pleased  with  this  country  in  the  matter  of  natural  scenery.  The  sail 
up  the  San  Pable  and  Suisan  bays  and  the  straits  that  connect  them,  in  'the  decline 
of  the  afternoon  and  toward  sunset,  with  the  light  streaming  down  the  sides  of  the 
green  mountains,  was  magically  Ijeautiful.  This  country  is  most  emphatically  a  new 
world.  Everything  is  new  and  strange.  The  climate  is  not  a  climate,  but  climates 
by  the  dozen.  If  the  immense  oaks  that  grow  here  and  there  have  scarcely  strength 
to  stand  alone,  what  does  it  sio:nify  as  regards  the  future  men?  AVill  there  be  any 
better  stuff  in  them? ' '  ]\Iay  I  not  venture  to  mark  this  hour  and  place  by  saying 
that  this  question  breathes  the  spirit  and  ideal  of  the  true  university  son  wherever 
his  feet  press  the  soil  of  a  new  duty  or  a  new  opportunity;  and  may  I  not  also  give 
answer  to  the  voice  of  him  who  spake  these  Avords  of  j^rophetic  inquiry,  whose  lips 
are  still,  but  whose  words  still  stir  ' '  mighty  impulsions  in  sons  alive  all  through  Avith 
fire  of  high  devotion,"  that  sturdy  sons  and  fair  daughters,  Avith  a  moral  fiber  unex- 
celled, are  building  sloAvly  but  surely  strong  and  prosperous  States  Avest  of  the  Mis- 
souri, States  dedicated  to  a  generous  culture  for  the  indiA'idual  and  to  social  well-being 
for  all. 

Again  this  pilgrim  son  of  Yale  Avrites:  "If  I  can  get  a  uniA^ersity  on  its  feet,  or  only 
the  nest  egg  laid,  before  I  return,  I  shall  not  have  come  to  the  new  world  in  vain.'*^' 
How  he  traA'eled  up  and  down  the  shores  of  the  bay  of  San  Francisco  and  the  val- 
leys of  the  Sacramento  and  San  Joaquin  rivers,  in  search  of  a  location  for  a  university 
or  college  that  to  his  mind  should  be  the  Yale  of  the  Pacific  coast,  is  a  matter  of  his- 
tory. But  in  April,  1860,  liis  first  choice  for  the  site  of  the  neAv  college  Avas  approved 
by  the  board  of  trustees,  and  that  majestic  site,  overlooking  the  bay  and  the  ocean, 
became  the  seat  of  the  California  college,  noAv  the  UniA'ersity  of  California,  and  the 
name  even  Avas  changed  from  Clinton  or  Brooklyn  to  the  name  sacred  in  Yale  tradi- 
tion— that  of  Berkeley.  I  am  sure  you  Avill  approve  this  triljute  of  honor  to  the 
memory  of  Horace  Bushnell,  Avho,  in  the  spirit  of  his  alma  mater,  carried  the  torch 
of  light  and  truth  to  those  far-away  Avestem  hills  ^vhose  glory  is  rivalled  only  by 
that  of  the  sun  which  bathes  daily  our  mountain  tops  and  ocean  billows  in  the  radi- 
ance of  beauty  and  in  the  majesty  of  power. 

"What  kind  of  stuff  are  these  men  and  Avomen  of  the  West  to  be?"  queries  the 
prophet  from  Hartford;  "these  Avho,  Avhen  they  have  died.  Avill  continue  to  giA'e 
direction  to  the  thought  and  conduct  of  the  living?"  The  (juestion  is  natural  and 
common  to  the  reflective  mind.  At  this  hour  and  at  this  seat  of  healthful  edu- 
cational traditions,  in  the  presence  of  these  representatives  of  national  colleges  and 
experiment  stations — both  alike  educational  institutions — I  offer  the  prophet's  ques- 
tion in  another  form:  "What  is  of  most  worth  in  modern  edtication — in  its  spirit, 
method,  organization,  and  aim?"  And  the  answer,  it  seems  to  me,  comes  from  CA'ery 
source  of  national  Avisdom  and  poAver — here,  potent  by  reason  of  learning  and  con- 
Auction;  yonder,  potent  by  reason  of  conscience  and  atithority — that  the  exaltation 
of  ethical  A^alues  is  of  most  worth  in  modern  edtication,  for  the  reason  that  ethical 
values  are  fundamental  and  paramount  in  the  ideas  and  ideals  of  modern  education — 
the  ideas  as  representing  present  methods,  organization,  and  spirit;  the  ideals  as 
setting  forth  the  high  aims  of  ceaseless  progress  toward  educational  perfection. 

The  century  closes  as  it  began,  Avith  an  intense  and  Avidespread  interest  in  the  sub- 
ject of  edtication.  The  recognition  of  its  A^alue  as  a  means  to  modify  the  course  of 
hereditary  dispositions  and  actiA^ties  is  stronger  than  CA^er  to-day.  Governments 
haA'e  been  and  are  still  stimulating  their  best  minds  to  rational  inquiry  into  educa- 
tional aims  and  educational  methods  Avith  a  A'iew  to  correct  national  deficiencies  and  to 
cure  social  maladies.  The  liA^ely  interest  in  educational  matters  eA'inced  by  scientists 
and  statesmen  as  Avell  as  by  teachers  and  men  of  affairs  is  an  expression  oi  the  idea, 
more  or  less  A'ague,  that  the  problem  of  life,  Avhich  presses  for  solution  at  CA^ery  stage 
of  progress,  is  to  be  solved  by  rational  principles  and  by  a  knowledge  of  the  truth  of 
things  in  nature  and  in  man.'  Under  the  influence  of  such  marvelous  activity  the  sta- 
bility of  the  Avorld  and  society  is  preserved  by  that  laAv  of  evoltition  which  promotes 
changes  only  by  sIoav  degrees  and  requires  centuries  to  accomplish  higher  results. 
The  dust  of  the  dead  gods  and  ancestors  is  a  fruitful  soil  that  conditions  the  senti- 
ments and  ideas  of  the  liA'ing  descendants.  It  is  character  and  not  intelligence  that 
determines  the  historical  development  of  nations  and  their  final  destiny.  It  is  char- 
acter and  not  intelligence  that  distinguishes  one  individual  above  another  and  that 
contributes  to  social  Avell-being.  We  may  improve  the  intelligence  of  a  people  Avithin 
the  limits  of  a  single  generation,  but  character  is  in  a  large  degree  racial,  and  centu- 
ries of  applied  effort  are  required  to  accomplish  ncAV  traits  of  thinking  and  feeling 
and  Avilling  that  shall  mark  the  gain  of  a  ncAV  character. 
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The  fundamental  importance  and  the  preeminence  of  ethical  values  in  education 
pervade  the  writings  of  the  foremost  thinkers  of  ancient  and  modern  times.  The 
purpose-  to  be  achieved  by  educators  of  the  present  time  should  be  to  make  ethical 
or  moral  values  the  guiding  and  controlling  principle  in  the  application  of  scientific 
method  to  education  and  to  the  organization  of  every  school,  college,  or  university. 
With  this  view  thinkers  of  the  most  diverse  schools  are  in  agreement.  The  voice  of 
Socrates  in  the  fifth  century,  B.  C,  and  the  voice  of  Herbert  Spencer  in  the  nineteenth 
century,  A.  D.,  are  in  accord.  It  is  worth  while  to  recall  that  the  modern  school  of 
English  scientific  men,  who  give  such  a  high  place  to  science,  both  pure  and  applied, 
in  their  scheme  of  education,  vies  in  earnestness  with  the  philosopher  Herbert  him- 
self in  the  declaration  that  the  whole  aim  of  education  is  contained  in  the  one  word 
morality.  According  to  Herbert  Spencer,  ' '  the  general  problem  which  comprehends 
every  special  problem  is  the  right  ruling  of  conduct  in  all  directions  under  all  circum- 
stances/' Mr.  Huxley  thus  preaches:  ''Begin  w^ith  the  most  important  topic  of  all — 
morality — as  a  guide  to  conduct.  The  child  knows  well  enough  that  some  acts  meet 
with  approbation  and  some  with  disapprobation,  but  it  has  never  heard  that  there 
lies  in  the  nature  of  things  a  reason  for  every  moral  law  as  cogent  and  as  well  defined 
as  that  which  lies  in  every  physical  law;  that  stealing  and  lying  are  just  as  certain 
to  be  followed  by  evil  consequences  as  putting  your  hand  in  the  fire  or  jumping  out 
of  a  garret  window.  Again,  though  the  scholar  may  have  been  acquainted  in  dog- 
matic fashion  with  the  broad  laws  of  morality,  he  has  had  no  training  in  the  appli- 
cation of  these  laws  to  the  difl&cult  problems  which  result  from  the  complicated 
conditions  of  modern  civilization. ' '  Says  Huxley,  further,  ' '  Science  prospers  exactly 
in  proportion  as  it  is  religious." 

''The  basis  of  education,"  says  Guyau,  "is  to  develop  the  will,  and,  ipse  facto,  to 
form  a  subject  capable  of  morality.  The  genesis  of  morality  is  preeminently  the 
genesis  of  the  will.  Its  education  ought  to  be  a  reinforcement  of  the  will;  the  will 
develops  its  own  activity  as  it  apprehends  its  own  powers.  The  moral  will  is  a 
power  acting  along  the  line  of  greatest  resistance.  Hence,  the  morality  of  the  race, 
together  with  its  strength  and  vigor,  must  be  the  principal  object  of  education;  all 
else  is  secondary. ' '  This  scholarly  Frenchman  gives  us  also  this  beautiful  paragraph: 
"Morality,  it  might  be  said,  is  the  serious  music  of  existence;  a  certain  education  is 
necessary  before  an  exclusive  appreciation  of  its  charms  can  be  reached,  before  the 
sublime  rhythm  of  the  morally  beautiful  is  preferred  to  the  trivial  dance  airs  we  hear 
everywhere  around  us  on  our  way  through  life. ' ' 

We  may  find  now  in  our  theme  the  definition  of  education  and  also  the  criterion 
by  which  to  judge  of  the  merit  of  all  forms  of  modern  education.  Modern  education 
seeks  the  development  and  the  training  of  those  human  powers  which  make  for 
individual  worth  and  social  well-being.  The  test  of  every  educational  scheme,  new 
or  old,  is  found  in  the  inquiry,  "Does  it  give  preeminence  to  ethical  values?"  We 
obtain,  then,  substantial  unity  in  all  forms  of  education.  All  common  distinctions 
in  education  consequently' lose  their  significance,  except  as  they  may  be  convenient 
marks  or  divisions  of  efiort.  There  is  a  solidarity  indeed  in  educational  thought 
and  plan.  In  the  elder  days  the  Greek  divided  education  into  the  practical  and 
cultural,  or  diagogic.  The  former  applied  to  winning  the  necessities  of  life;  the  lat- 
ter to  the  enjoyment  of  its  comforts.  In  these  later  days  we  have  somewhat  the 
same  distinction,  and  around  this  distinction  have  gathered  contending  forces  for  the 
ideas  practical  and  the  ideas  liberal  in  education.  And  out  of  this  we  have  a  proc- 
lamation of  a  new'  education  that  is  to  transform  methods  and  surpass  former  achieve- 
ments. But  the  best  v\  the  new  is  but  the  application  and  adjustment  of  the  old  to 
meet  existing  conditions  and  to  solve  recent  problems.  Eeal  progress  is  conditioned 
by  the  best  experience  and  teaching  of  the  race,  vitalized  by  the  needs  and  aims  of 
present  experience.  We  have  primary  and  secondary  and  higher  education,  but  the 
essential  nature  of  each  in  spirit  and  in  method  is  the  same.  We  have  one  kind  of 
education  prescribed  for  those  who  expect  to  devote  themselves  to  the  pursuits  of 
agriculture,  commerce,  and  industry — a  practical  education,  so  called — as  distin- 
guished from  a  liberal  education  for  those  who  have  the  means  and  opportunity  to 
secure  an  education  by  means  of  a  curriculum  of  broader  range  and  of  philosophic 
spirit.  These  distinctions  are  not  valid.  They  make  difiiculties  where  none  ought 
to  exist.  It  is  true  that  we  must  take  life  and  the  conditions  of  men  and  women 
just  as  we  find  them.  We  must  recognize  in  every  educational  plan  that  at  the  base 
of  our  civilization  are  men  and  women  who  must  be  trained  to  win  their  daily  bread 
and  to  rear  their  children  in  comfort  and  in  hope;  and  also  men  and  women  who, 
freed  from  the  anxiety  to  provide  for  the  primary  needs  and  comforts  of  life,  must 
be  trained  to  practical  efficiency  to  meet  the  responsibilities  of  wealth  and  power  in 
a  society  that  conditions  their  comfort  and  well-being. 
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The  scientific  method  and  the  philosophic  spirit,  the  practical  aim  and  the  cultured 
life,  ought  to  be  kept  in  union  at  every  stage  of  education.  To  divorce  them  is  to 
miss,  in  a  measurable  degree,  the  true  aim  of  education.  Legislation  must  needs  see 
to  it  that  there  shall  be  no  carelessness  nor  wrong  in  the  employment  of  women  and 
children*.  It  will  guard  against  the  effect  of  industrial  greed  on  women.  It  will 
protect  against  the  deterioration  in  the  physique  of  the  race.  It  will  not  allow,  as 
Ruskin  says,  "modernism  to  eat  its  children  early."  But  at  the  earliest  period  that 
youth  may  become  a  wage-earner,  up  to  that  period,  his  education  shall  not  have 
been  simply  practical  nor  unwisely  liberal,  but  shall  be  the  united  influence  and 
training  force  of  the  practical  and  liberal  which  fit  him  both  to  work  and  to  live. 
First  and  ever  a  burning  inward  purpose  to  be  a  man,  a  citizen,  an  intelligent  work- 
man. 

But  it  is  just  as  important  that  the  same  union  of  training  for  service  and  of  culture 
for  life  shall  be  maintained  to  the  end  of  the  broadest  and  most  privileged  education. 
The  failure  of  a  certain  percentage  of  college  and  university  men  is  due  to  the  fact 
that  this  healthful  balance  has  not  been  preserved  in  their  education.  The  reproach 
that  has  been  hurled  so  often  at  the  college  man  is  due  to  the  fact  that  in  the  course 
of  his  education  he  has  not  been  trained  to  some  form  of  service  that  touches  the 
demands  of  the  mighty  commercial  and  industrial  world.  Eealism  and  idealism — 
these  shibboleths  of  opposing  schools — are  after  all  but  parts  of  a  common  sphere, 
with  now  one  part  and  now  the  other  lost  in  the  obscurity  of  shadowed  thought. 
And  it  is  with  accents  of  confidence  that  I  affirm  that  this  view  expresses  the  very 
genius  of  our  Anglo-Saxon  civilization.  I  take  an  illustration  near  at  hand.  It  is  stated 
upon  English  authority  that  "  no  nation  in  ancient  or  modern  times  ever  made  such 
prodigious  strides  in  wealth,  population,  and  power,  and,  necessarily,  in  commerce 
and  navigation,  as  the  United  States  of  America  during  the  first  half  of  this  present 
century.  Nor  is  this  a  matter  of  surprise.  American  people  commenced  their  career 
with  the  accumulated  wisdom  of  a  long  ancestr3\  Their  capacity  for  government,  in 
its  application  to  commerce  and  navigation,  equaled,  if  it  did  nol  surpass,  that  of  the 
race  whence  they  descended;  and  their  system  of  education,  the  only  true  basis  of  a 
nation's  greatness,  far  surpassed  that  of  Great  Britain.  Hence,  in  all  diplomatic 
negotiations  relating  either  to  their  political  independence  or  to  their  material  inter- 
ests, they  have  generally  exhibited  such  marked  tact,  ability,  and  acuteness,  as  has 
enabled  them  frequently  to  obtain  ample  redress  from  foreign  nations.  Within 
eighty  years  from  their  declaration  of  independence  they  rivaled  and  indeed  sur- 
passed in  the  amount  of  their  merchant  shipping  all  other  nations.  American 
shipowners  required  of  their  masters  not  merely  a  knowledge  of  navigation  and 
seamanship,  but  of  commercial  pursuits,  the  nature  of  exchanges,  the  art  of  corre- 
spondence, and  a  sufficient  knowledge  of  business  to  represent  the  interests  of  their 
employers  to  advantage  with  merchants  abroad.  Education  is  much  prized  by  citi- 
zens. Many  vessels,  therefore,  are  commanded  by  gentlemen  with  college  educa- 
tions and  by  those  educated  in  high  schools.  Xor  were  the  interests  of  the  common 
seamen  overlooked.  Boys  of  all  classes  had  the  privilege  of  entering  the  higher  free 
school,  in  which  they  could  be  educated  for  almost  every  profession.  An  ignorant 
American  native  seaman,  therefore,  was  scarcely  to  be  found."  No  higher  tribute 
than  this  can  be  paid  to  the  character  of  the  education  given  in  these  Atlantic  coast 
States — an  education  which  combined  in  a  high- degree  training  tor  service  and  cul- 
ture for  social  well-being.  Another  illustration  may  be  given:  A  year  or  two  since  I 
enjoyed  a  call  upon  a  well-known  railway  official  at  his  office  in  Wall  street — a  man 
who  has  come  to  his  present  responsible  position  from  the  ranks,  knowing  every 
detail  of  the  great  railway  corporation,  from  the  isolated  railway  station  on  the  desert 
to  the  marshaling  of  statistics  that  reveal  the  exact  condition  of  business  and  prop- 
erty of  a  great  railway  system,  and  give  the  knowledge  necessary  for  policies  of 
extension  and  improvement.  In  a  natural  way  the  topic  of  conversation  fell  into 
the  educational  groove.  AVhen  his  son,  who  had  been  graduated  from  one  of  the 
larger  universities,  was  about  to  take  a  subordinate  position  in  railway  service,  the 
father  gave  him  substantially  this  counsel:  "When  you  take  your  position  you  will 
find  yourself  in  association  with  young  men  who  started  into  service  with  only  a 
grammar  or  high  school  education!  They  have  been  in  the  railway  service  several 
years  and  will  be  much  in  advance  of  you  in  experience  and  training.  Do  not 
presume  upon  your  university  training.  Do  not  speak  of  it,  but  simply  do  your 
work  the  best  you  can.  For  several  years,  perhaps  five,  perhaps  ten,  you  will  find 
your  associates  in  advance  of  you,  because  of  the  practical  experience  which  they 
have  enjoyed.  Be  patient.  After  eight  or  ten  years  these  young  men  will  begin  to 
feel  the  limits  which  the  want  of  technical  education  has  placed  upon  them,  while 
your  strong  theoretical  training  will  have  full  play  and  you  will  be  able  to  accept 
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and  discharge  the  duties  of  higher  positions.  Yoii  will  then  realize  the  freedom 
and  ]x~>wer  which  your  university  education  and  your  technical  training  have  given 
you  over  the  forces  that  tit  you  to  master  dilficulties  and  to  guide  them." 

The  importance  of  the  view  herewith  advocated  becomes  accentuated  when  we 
remember  that  the  limited  education  of  the  many  as  well  as  the  broader  education  of 
the  few  must  prepare  young  men  alike  to  discharge  political  and  social  ckities  and 
privileges  that  ttuich  the  welfare  of  the  social  organization  in  all  that  pertains  to  the 
joy  and  l^eauty  of  living. 

I  accept  with  pleasure  the  tine  interpretation  (;»f  Senator  AL:>rriirs  views  and  pur- 
poses as  set  forth  by  President  Buckham  in  his  admirable  address  at  the  last  con- 
vention, in  which  he  says:  "It  is  to  give  educati<jn — not  mere  apprenticeship,  not 
mere  learning — an  f(UTcati«  ai  which  shall  be  first  lil^eral.  then  practical — the  best 
feasible  combinatiiui  of  the  two — an  education  which  shall  be  adapted  to  the  needs 
of  those  whi;)  are  entering  upon  not  only  farming  and  mechanical  pursuits,  but  upon 
all  the  pursuits  and  professions.'' 

If  ideas  be  the  invisil^le  spring  of  things  and  ideals  be  the  projection  of  the  best 
character  upon  the  held  t  'f  achievement,  then  m(:)ral  values  give  a  national  character 
to  every  system  of  edticatiou.  Our  country,  whuse  national  history  is  measured  for 
the  most  part  A^  ithin  the  limits  of  the  century  now  draA\  in^^  t(i  a  close,  has  developed 
a  system  of  free  educati<  »n  as  a  means  <  >f  preparati<:>n  for  such  citizenship  as  will  safe- 
guard its  free  institutions,  t-nrouraev  prnoress  in  science,  art  and  industry,  and  per- 
petuate its  national  lift\  TIk^  declarati<»n  that  all  men  are  created  free  and  equal,  as 
an  idea,  ha-  become  a  ci:>mmon  sentiment  in  the  hearts  of  a  great  people.  The 
alhrmatiou  that  all  men  are  endowed  with  e^rtain  inalienaltle  rights,  among  which 
are  life,  liberty,  and  the  pursuit  of  happiness,  is  a  Alagna  Charta  to  every  citizen's 
conscience  and  fireside.  The  people,  united  hy  this  strong  l)ond  oi  a  common  senti- 
ment, look  t<:>  our  system  of  schools  and  colleges  and  universities  Xn  preserve  liberty 
and  prosperity  for  them-elves  and  their  children  and  their  children's  children. 

To  the  pt;)ssessi(>n  of  comuK  in  sentiments,  common  interests,  and  cc'mmon  beliefs 
is  ascriV>ed  the  greatness  of  the  Anglo-Saxon  peoples.  From  this  common  inheri- 
tance the  Anglo-Saxon  people  have  gained  a  national  character,  which  is  thus  flatter- 
ingly portrayed  In- a  distinguished  French  savant:  There  is  no  race,  perhaps,  in 
the  world  so  homogene<:*us  as  the  Anulo-Saxon.  The  dominant  features  of  his  men- 
tal constitution  from  the  point  ni  view  of  character  are:  A  degree  of  will  power  which 
very  few  peoples,  except,  perhaps,  the  Eomans.  have  p<:>ssesse<l:  an  indomitable 
energy,  absolute  self-control,  a  sentiment  of  independence,  inmiense  activity,  a  very 
stable  morality,  and  a  very  clear  idea  of  duty.  From  an  intellectual  point  of  view, 
a  sureness  of  judgment  which  allows  the  grasping  of  the  practical  and  positive  side 
of  things:  a  strong  liking  for  facts  and  but  little  taste  for  general  ideas." 

If  this  high  estimate  of  the  character  qualities  of  the  Anglo-Saxon  people  is  just, 
then  there  is  no  problem  that  pertains  to  individual  worth  or  social  Avell-being  that 
the  people  of  the  United  States  can  not  solve  with  reasonable  satisfaction  as  they  are 
presented  for  solution  during  the  twentieth  century.  It  is  only  necessary  that  ethi- 
cal values  shall  be  given  the  supreme  place  in  the  statecraft,  in  the  education,  and  in 
the  life  of  the  people,  to  secm'e  widespread  triumph  of  the  best  forces  in  modern  civi- 
lization. The  national  will  must  enforce  the  national  wisdom  and  the  national  con- 
science. It  needs  only  a  retrospective  glance  at  the  marvelous  triumphs  of  scientific 
invention  and  art  within  the  present  century  to  fill  our  minds  with  satisfaction  over 
the  achievements  that  have  so  richly  endowed  our  common  life.  The  research  and 
discoveries  of  pure  science  have  l:>een  followed  Cjuickly  by  the  application  of  these 
discoveries  to  the  good  of  man's  estate.  If  pin-e  science  has  been  the  wisdom  of 
knowing  what  to  do,  applied  science  has  been  the  virtue  of  doing  it.  Industrial 
training,  instead  of  being  an  inferior  and  limited  sort  of  education,  has  taken  its 
rightful  place  as  an  integral  part  of  the  truest  education.  Xo  longer  does  the  hand 
say  to  the  brain,  ' '  I  have  no  need  of  thee, " '  nor  the  brain  say  to  the  hand,  ' '  I  have  no 
need  of  thee."  The  mutual  cooperation  between  brain  and  hand,  between  intellect, 
sentiment,  and  will,  and  the  physical  power  to  execute,  have  come  to  be  applied  to 
the  solution  of  social  problems.  The  conception  of  a  definite  order  in  the  universe, 
giving  belief  to  the  law  of  cause  and  effect,  has  brought  the  teaching  that  obedience 
to  law  brings  greater  perfection  and  happiness. 

The  application  of  science  to  agriculture  and  commerce,  to  mechanic  and  indus- 
trial arts,  has  contributed  potently  to  our  national  progress  in  wealth,  knowledge, 
and  happiness. 

Agriculture  in  the  widest  sense  is  the  first  in  time  as  in  importance  of  all  human 
industries.  "  The  early  Egyptians  possessed  a  degree  of  agricultural  knowledge  supe- 
rior to  that  of  many  subsequent  centuries,  and  which  may  even  be  compared,  as 
regards  its  absolute  results,  with  our  own  country  in  the  niiddle  and  last  centuries. 
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The  Greeks  probably  received  their  lessons  in  agriculture  from  the  Egyptians,  and 
were  preeminently-  food  raisers,  bread  and  wine  being  staples.  The  breeding  of  cat- 
tle was  an  important  branch  in  their  husbandry.  Large  herds  constituted  the  sole 
riches  of  princes."    As  Homer  sings: 

They  never  took 
My  beeves  nor  horses,  nor,  in  Phthia's  realm, 
Deep  soiled  and  populous,  spoiled  by  harvest  fields. 

''Among  the  Romans  agriculture  and  horticulture  were  considered  the  most  impor- 
tant and  profitable  occupation.  They  practiced  both  irrigation  and  drainage.  The 
ancient  Britons  were  taught  agriculture  and  the  art  of  gardening  Ijy  the  Romans. 
We  owe  to  the  monks  the  preservation  of  agricultural  knowlege  and  practice  during 
the  Middle  Ages."  The  development  of  agricultural  knowledge  during  the  tenth 
and  eleventh  centuries  by  the  conquering  Saracens  in  Europe  was  the  forerunner  of 
the  intellectual  renaissance.  The  application  of  science  and  invention  to  agriculture 
is  one  of  the  significant  forces  for  social  well-being  at  the  present  time.  <')ur  primary 
wants  being  better  than  ever  before  supplied,  better  opportunities  have  been  offered 
for  mental  culture  and  better  conditions  for  moral  life. 

Some  of  the  applications  of  science  have  thus  Ijeen  aptly  put:  Geology  finds  the 
bed  of  coal,  but  chemistry  tests  its  value  in  the  market,  cokes  it,  distils  from  it  gas, 
naphtha,  and  the  anihne  colors.  Mineiabj^y  selects  iron  ores  for  us.  chemistry  con- 
verts them  into  steel  and  mechanics  C(jnvert  "them  into  Ijars  and  Ijlades.  Descriptive 
botany  plucks  a  wild  currant,  physical  botany  changes  it  into  a  sweet  grape,  chemis- 
try ferments  it  into  wine  and  transforms  it  into  ether.  Descriptive  Z(;)ol(jgy  lays  its 
hand  on  the  caterpillar,  physical  zoology  nurses  it  into  the  strong  silkworm,  chem- 
istry bleaches  and  dyes  the  silk  which  it  spins,  and  mechanics  weave  it  into  ribbon 
and  velvet." 

We  see  therefore  through  the  discoveries  and  the  application  of  science  to  agricul- 
ture that  settled  life  upon  a  farm  or  ranch  has  become  richer  in  interests  and  pleasures 
and  has  secured  the  assurance  of  profits  through  the  intensive  culture  of  the  soil  and 
through  the  constant  renewal  of  its  fertility.  Not  withstanding'  that  the  census  of 
1900  shows  a  continuance  of  the  movement  toward  the  cities,  yet  in  the  twentieth 
century  the  balance  will  be  re.stored,  because  the  farm  is  tr>  keep  pace  in  dignity  and 
opportunity  and  privilege  with  the  town  and  the  city.  Alore  than  40  per  cent  of  the 
wealth  of  the  nation  is  in  agricultural  i)ursuits  and  prcperty.  President  Armsby,  in 
his  splendid  address  at  San  Francisco,  in  ^^•lliell  he  empliasized  the  experiment  sta- 
tion as  an  institution  for  higher  education  in  agriculture,  set  f'jrth  an  idea  and  an 
ideal  which  are  to  be  potential  in  the  future  progress  of  agricultural  art  and  science. 

The  application  of  science  to  the  mechanical  and  industrial  arts  has  been  no  less 
beneficial  to  mankind.  It  is  true  that  the  use  of  machinery  detracted  from  the  craft 
guilds,  and  has  by  specialization  in  industry  for  a  time  transformed  the  artisan,  with 
his  inherited  dexterity,  into  a  toiler.  It  is  true  that  the  introduction  of  machine 
spinning  has  brought  aVjout  social  dislocations  that  for  a  time,  during  the  j^eriod  of 
adjustment,  have  worked  hardship  to  many  people  dependent  upon  their  earnings 
from  certain  industries.  It  is  true  that  the  drainage  of  fens,  involving  the  destruc- 
tion of  fish  and  wild  fowl,  bore  hard  upon  one  particular  generation,  hut  it  brought 
good  in  the  long  run  by  freeing  districts  from  chronic  ague  and  converting  bogs  into 
rich  corn  land.  The  introduction  of  the  cotton  gin  increased  slavery  for  a  time,  but 
slavery  is  gone  and  the  ultimate  results  have  been  beneficial.  The  feelino:  that 
machinery  is  the  enemy  of  laborers  rests  on  the  fallacy  that  emj^loyment  is  a  limited 
quantity.  Following  the  displacement  of  workers  possessing  a  sx^ecial  skill  in  sx^in- 
ning  and  weaving  there  was  a  great  increase  of  the  cotton  trade  as  a  whole,  and  hence 
great  expansion  of  employment.  The  displacement  of  the  mail  coach  by  the  railway 
train  expanded  the  demands  of  travel  and  largely  increased  the  total  field  for  employ- 
ment. Goods  were  made  more  quickly  and  cheaply  and  therefore  wants  increased 
and  were  supplied  on  easier  terms.  The  application  of  science  to  invention  and  art 
has  released  woman  from  much  drudgery.  Improved  educational  facilities  have,  in 
the  manufacture  of  paper  and  invention  of  printing,  expansion  of  sculpture,  paint- 
ing and  architecture,  made  life  more  stable  and  distribution  easier.  It  has  improved 
manners  through  the  manufacture  of  table  furniture — knives,  forks,  glass,  and  china — 
thus  removing  habits  of  eating  inconsistent  with  our  ideas  of  refinement.  It  has 
improved  religious  worship  by  improving  architecture  and  making  a  church  building 
more  convenient  and  useful.  '  It  has  increased  the  means  of  intercourse  and  thus  has 
reacted  on  social  institutions,  removing  local  prejudices,  creating  cominon  interests, 
strengthening  forces  of  organization  against  anarchy,  developing  commerce  in  order 
to  obtain  adequate  food  supplv  and  to  dispose  of  manufactures.  It  has  made  war 
more  humane.    It  has  brought  about  better  sanitary  conditions  through  lighting, 
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paving,  and  sewerage  systems.  It  has  brought  about  a  better  business  system  through 
the  introduction  of  a  money  economy,  and  this  is  of  great  assistance  in  rendering 
bargains  fair  between  man  and  man.  Rewards  for  labor  are  better  defined  and 
obhgations  more  certain.  One  of  the  ideas  pertaining  to  our  country's  well-being, 
which  must  be  worked  out  in  our^educational  life,  is  that  of  social  justice  and  social 
w^isdom  as  applied  to  certain  conditions  of  classes  of  our  population.  I  take  for 
illustration  our  negro  population,  clothed,  so  far  as  law  can  accomplish  it,  with 
all  the  rights,  duties,  and  powers  of  citizens.  They  possess  a  distinctively  racial 
character,  but  modified  and  improved  by  their  Anglo-Saxon  environment.  For  two 
hundred  years  they  were  slaves  in  the  service  of  their  Anglo-Saxon  masters.  One- 
eighth  of  our  population  belong  to  the  negro  race.  This  land  is  to-day  also  the  Ameri- 
can negro's  land,  this  country  is  his  country,  and  the  Stars  and  Stripes  are  his  flag. 
He  has  proved  himself  possessed  of  the  highest  virtues  of  patriotism.  He  cared  for 
his  master's  family  during  the  years  of  civil  strife.  He  never  betrayed  a  soldier  nor 
failed  to  provide  for  the  escaping  prisoner's  needs.  Unwise  legislation,  following  the 
gift  of  freedom  to  him,  made  him  the  prey  of  designing  men,  and  a  limited  as  w^ell 
as  unsuitable  system  of  education  failed  to  train  him  properly  for  his  new  life.  Upon 
the  nation's  conscience  must  rest  all  censure  for  the  negro's  failings  and  excesses  dur- 
ing the  twenty-five  years  following  the  close  of  the  civil  war.  The  adaptation  and 
application  of  ethical  values  to  the  education  of  the  negro  is  the  beginning  of  the 
solution  of  the  race  problem  in  the  South.  An  industrial  education  which  unites 
both  the  practical  and  lil:)eral  under  the  inspiring  ideal  of  a  moral  aim  means  for  the 
negro  an  intelligent  apprehension  of  the  personal  qualities  which  must  be  acquired  by 
him  as  a  prerequisite  for  true  citizenship — such  as  thrift,  skill  in  some  one  industrial 
pursuit,  the  acquisition  of  property,  the  self-respect  of  a  bank  account,  a  will  that  can 
deny  the  gratification  of  a  present  instinct  for  a  future  gain.  These  high  results  can 
not  be  secured  in  a  day.  But  it  is  the  duty  of  the  nation  to  make  the  conditions 
favorable  for  such  education  for  the  negro  American  people.  The  vices  of  civiliza- 
tion will  to  a  greater  or  less  degree  check  his  progress,  and  outbursts  of  unregulated 
instinct  or  passion  may  disgrace  his  color;  but  in  time  the  strong  guiding  hand  of 
education  will  deliver  him  from  his  personal  and  his  political  bondage. 

The  American  Indian  is  still  with  us.  Under  government  and  philanthropic  con- 
trol education  is  measuring  arms  w^ith  hereditary  traits  in  the  Indian,  and  the  results 
seem  inadequate  and  unsatisfactory.  The  free  vices  of  our  Western  civilization  adapt 
themselves  easily  and  quickly  to  the  disposition  of  the  red  man.  He  is  an  inveterate 
card  player  and  gambler,  and  the  legal  restrictions  are  not  sufiiciently  strong  to  pro- 
tect him  from  indulgence  in  the  white  man's  *'fire  water."  Yices  touch  race  charac- 
teristics Cjuickly ,  because  they  minister  universally  to  common  instincts  and  passions. 
Virtues  must  have  generations  to  effect  a  change  by  education  in  race  character.  Yet, 
as  we  know  the  Indian  in  our  Western  towns,  he  is  a  useful  laborer  upon  our  ranches 
and  in  our  hop  fields,  and  the  Indian  ' '  n:iahaly ' '  a  valuable  ally  in  our  domestic  service. 
The  Indian  race  is  not  dying  out  and  the  Indian  problem  will  remain  with  the  Gov- 
ernment for  a  time,  but  the  education  given  at  Carlisle  and  the  Indian  schools  scat- 
tered throughout  the  Western  States  will  finally  solve  the  problem  for  the  good  of 
the  Indian  and  the  benefit  of  the  nation. 

With  the  close  of  the  century,  as  between  individualism  on  the  one  hand  and  the 
paternalism  in  government  on  the  other — a  Scylla  and  Charybdis  to  some  thmkers — 
socialism  moves  forth  with  banners  flying,  proclaiming  a  new  creed  for  society's 
acceptance  and  a  new  gospel  for  the  social  ills  of  mankind.  Its  progress  will  be 
determined  not  so  much  by  the  doctrines  it  proclaims  as  by  the  devotion  it  inspires. 
Civilization,  the  mother  of  progress,  creates  new  wants  which  can  not  always  be  sat- 
isfied, and  changes  industrial  conditions,  which  bring  social  ill  for  a  time  to  certain 
classes.  A  case  in  point  is  that  of  the  condition  of  agriculture  in  Great  Britain.  The 
interests  of  England  as  a  great  commercial  and  manufacturing  State  has  brought 
about  economic  legislation  that  has  made  agriculture  less  profitable.  So  that  the 
hope  for  the  prosperity  of  agriculture  in  England  to-day  rests  upon  the  application 
of  scientific  discovery  and  invention  to  solve  the  problems  which  confront  her  econ- 
omists. It  seems  to  be  clear  that  as  nature  seeks  to  maintain  the  balance  between 
animal  and  plant  life,  so  likevv'ise  society,  by  wise  legislation,  must  seek  to  maintain 
the  balance  between  the  increasing  wants  and  the  happiness  and  satisfaction  of  men. 
The  high  interests  of  the  race  or  the  nation  can  not  safely  be  left  to  the  influences  of 
natural  competition  or  natural  association.  Just  laws,  honestly  administered,  can, 
with  the  aid  of  a  sound  national  education,  maintain  for  society  the  conditions  that 
promote  general  well-being.  The  all-important  question,  then,  in  politics  as  in 
education,  is  the  moral  life.  The  ethical  virtues  of  justice,  courage,  honesty,  and  self- 
sacrifice  are  the  very  warp  and  woof  of  individual  excellence  and  national  greatness. 
No  price  is  too  dear  that  makes  these  the  characteristic  traits  of  any  people.  The 
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difference  between  the  United  States  and  the  South  American  States  is  a  difference 
of  moral  quality.  Undue  dependence  upon  government  patronage  causes  certain 
classes  in  foreign  countries  to  lose  their  moral  fiber.  The  control  of  great  cities  in 
these  United  States  by  political  organizations  for  personal  and  party  ends  contains 
the  seeds  of  a  corruption  that  menaces  the  future  of  the  dominant  Anglo-Saxon  race. 
Since  writing  the  above  I  have  taken  the  following  from  the  press: 
"Prof.  Felix  Adler,  in  responding  to  the  toast,  'Our  patient,  the  public,'  at  the 
annual  dinner  of  the  Xew  York  State  Medical  Association,  strongly  impressed  upon 
the  medical  men  that  their  aid  was  necessary  in  fighting  the  battle  against  vice  and 
crime,  which  he  said  were  ready  to  overflow  their  embankments  and  ingulf  the 
whole  city.  'There  exists  in  this  city,'  he  said,  'amoral  morass.  ^  ^  *  Is  it 
not  your  duty  to  warn  the  community  of  the  dangers  that  menace  its  youth  because 
of  the  unrestricted,  unrestrained  vice  rampant?  There  is  still  some  of  the  old  Puritan 
conscience  left  to  prevent  New  York  from  descending  to  conditions  of  older  European 
capitals.  We  want  you  to  help  maintain  the  standard  of  public  morality;  aye,  we 
want  you  to  raise  it.  AVe  look  to  you  to  assist  quietly  but  effectively  in  this  great 
undertaking.'  " 

A  coarse  commercialism  threatens  to  dispossess  business  and  professional  life  of 
the  finer  elements  of  its  character.  The  professions  are  ofttimes  pursued  simply  as  a 
means  to  acquire  wealth.  Business  enterprise  too  often  seeks  larger  profits  by  the 
corruption  of  its  goods,  and  commerce  and  trade  do  not  hesitate  to  exploit  even 
patriotism  itself. 

The  colleges  and  universities  of  this  Association,  resting  as  they  do  upon  the 
foundation  of  national  beneficence,  have  resting  upon  them  a  solemn  obligation  to 
the  nation.  They  are  indeed  national  institutions  of  learning,  and  in  their  plans 
and  systems  of  study  and  organization  they  ought  to  give  prominence  to  those  sub- 
jects which  will  secure  the  best  resuhs  in  our  national  life.  If,  as  has  well  been  said, 
philosophy  is  the  morality  of  science,  and  political  economy  is  the  morality  of  indus- 
try, commerce  and  agriculture  and  natural  law  the  morality  of  legislation,  and  social 
science  the  morality  of  history  and  politics,  then  these  moralities  must  be  the  crown- 
ing subjects  of  education  in  these  national  institutions  of  learning.  And  the  essence 
of  these  moralities  is  not  to  be  wanting  even  in  our  primary  and  secondary  education. 
These  represent  the  liberal  element  that  must  pervade  all  technical  courses  of  instruc- 
tion.   Systematic  moral  teaching  demands  a  first  place. 

It  pertains  to  the  tongue  and  pen  of  those  who  knew  Senator  Morrill  to  present  in 
fitting  garb  of  speech  the  attributes  of  that  noble  personality.  But  I  may  be  per- 
mitted to  say  that  the  more  we  study  the  legislation  by  which  these  land-grant 
colleges  were  established  the  deeper  insight  we  have  into  the  noble  life  and  thought 
of  this  modern  Roman  Senator.  The  inspiration  of  the  blacksmith  shop  of  his  father, 
of  the  village  store  around  whose  stove  the  politics  of  the  nation  were  settled,  and  of 
the  little  Vermont  farm  finds  expression  in  his  purpose  to  found  institutions  that 
shall  promote  the  ' '  liberal  and  practical  education  of  the  industrial  classes  in  the 
several  pursuits  and  professions  in  life."  The  technical  instruction  of  the  college 
course  shall,  according  to  this,  rest  upon  a  liberal  preparatory  course  of  studies,  and 
the  secondary  and  primary  education  in  American  life  shall  he  related  to  the  needs 
of  one's  occupation  and  to  the  higher  opportmiities  and  privileges  of  one's  citizenship. 
The  preservation  of  the  nation,  either  from  civil  dissension  or  foreign  aggression,  is 
regarded  as  of  great  moment  in  the  scheme  of  national  education;  for  military 
instruction  shall  be  provided  in  these  colleges,  so  that  young  men  trained  for  posi- 
tions as  captains  of  industry  and  commerce  shall  also  be  ready,  if  need  be,  to  belt  the 
sword  or  carry  the  gun  in  defense  of  their  country's  flag.  It  is  to  the  honor  of  the 
universities  and  colleges  of  our  land  that  they  have  always  been  the  nurseries  of 
patriotic  sentiments  and  national  faith. 

I  doubt  not  that  the  exalted  patriotism  of  one  of  Yale' s  noblest  sons  abides  here  as  the 
ideal  of  the  scholar,  the  soldier,  and  the  patriot.  When,  one  hundred  and  twenty-two 
years  ago  the  22d  day  of  last  September,  a  Yale  man,  distinguished  in  his_  student 
days  for  grace  of  manner,  for  exactness  of  scholarship,  for  devotion  to  high  ideals  of 
living,  placed  his  young  life  as  a  sacrifice  upon  the  altar  of  his  country,  he  gave  utter- 
ance to  the  memorable  words,  "I  only  regret  that  I  have  but  one  life  to  give  for  my 
country."  Nathan  Hale  had  left  to  the  college  men  of  this  nation,  through  all  the 
centuries,  an  example  to  be  cherished  and  a  patriotic  spirit  to  be  emulated. 

According  to  Senator  Morrill's  ideas  and  ideals,  in  this  new  land  labor  shall  stand 
on  golden  feet.  In  a  beautiful  story,  which  was  probably  founded  on  fact,  Heinrich 
Zschokke  tells  how  a  Swiss  family  of  wandering  tinkers  and  peddlers  became,  in  the 
second  generation,  braziers,  girdlers,  and  military  accouterment  makers,  and  in  the 
third  generation  were  at  the  head  of  a  brass  and  iron  foundry,  casting  batteries  for 
arsenals  and  bells  for  cathedrals.    They  established,  moreover,  a  polytechnic  school, 
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not  more  for  the  study  and  practice  of  the  particular  arts  required  in  their  own  busi- 
ness than  for  the  exposition  and  inculcation  of  those  principles  of  integrity  and  of 
liberality  on  which  all  business  of  an  honorable  character  must  everywhere  be  con- 
ducted. '  The  mechanic  and  the  farmer  of  this  generation  may  be  the  capitalists  in 
the  second  and  third,  managing  vast  properties  upon  which  depends  the  welfare  of 
thousands  of  men  and  hundreds  of  families.  The  tradesman  of  to-day  may  have 
resting  upon  him  to-morrow  the  responsibilities  of  legislation  that  will  make  or  mar 
the  progress  of  the  nation. 

From  our  secondary  and  even  our  higher  education,  therefore,  we  must  exclude 
all  overparticularizing  and  all  overspeciahzation.  Our  first  aim  shall  be  to  make  men 
endowed  with  great  social  virtues.  The  useful  must  be  incarnated  with  the  true  and 
the  beautiful  in  a  personality  that  shall  distinguish  our  students  and  that  will  be 
accepted  as  the  highest  realization  of  personal  and  national  worth,  when  it  is  said, 
"  He  is  an  American  citizen." 

MoRxixG  Session.  Wednesday.  November  l-i,  1900. 

The  conA'ention  was  called  to  order  at  10  a.  m.  at  Middletown,  Conn.,  in  the  chapel 
of  Wesleyan  University,  Avith  President  Stul)l)s  in  the  chair. 

The  chairman  called  for  the  I'eport  of  the  treasurer,  which  Avas  submitted,  as  fol- 
loAvs,  by  E.  B.  Voorhees.  of  ^ew  Jersey: 

Report  of  Treasurer  of  the  Association,  July  7,  1899,  to  Noa^ember  13,  1900. 


RECEIPTS. 

Amount  on  hand  July  7,  1899   81,  062.  40 

Amount  received  from  dues   1,  069.  65 


Total.  $2,132.05 

EXPENDITURES. 

ConA'ention  Hall,  San  Francisco   57.  00 

Printing  and  manifolding   59.  54 

Morrill  memorial   18.  00 

Postage    7.00 

Committee  on  military  affairs    133.  39 

Committee  on  reA'ision  of  constitution   89.  07 

Committee  on  Paris  Exposition   129.  95 

Committee  on  graduate  study   257.  71 

Executive  committee   1,  267.  32 

OA^erdraft  on  check  No.  60   .10 


Total   2,  019.  08 


Balance  on  hand   112.  97 


An  auditing  committee,  consisting  of  J.  L.  Snyder,  of  Michigan;  H.  AV.  Tyler,  of 
Massachusetts,  and  T.  L.  Lyon,  of  Nebraska,  submitted  the  folloAA'ing  report  AA'hich 
was  adopted: 

Your  committee  appointed  to  audit  the  accounts  of  the  treasurer  of  this  Association 
begs  leaA'e  to  report  that  it  has  compared  the  books  and  A'Quchers  of  the  treasurer 
and  found  them  to  agree,  and  the  said  books  and  accounts  appear  to  be  correct. 

Your  committee  recommends  that  in  the  future  no  bills  l>e  approA^ed  or  paid  unless 
carefully  itemized  and  the  date  giA'en  of  each  expenditure. 

By  A'ote  of  the  Association  the  fee  for  annual  dues  remains  the  same  as  in  preA'ious 
years,  viz,  SIO. 

C.  S.  Murkland,  of  Noav  Hampshire,  submitted  the  following  report  from  the  com- 
mittee on  engineering  experiment  stations: 

Report  of  Committee  on  Engineering  Experiment  Stations. 

This  committee  was  instructed  to  act  in  cooperation  with  the  executiA'e  committee, 
and  has  therefore  held  itself  ready  to  respond  to  any  call  from  that  body.  That  it 
has  not  been  called  upon  may  indicate  the  status  of  the  project  it  stands  for.    It  has 
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not  seemed  best,  during  the  year,  to  attempt  to  secure  Congressional  action  in  favor 
of  establishing  engineering  experiment  stations.  At  the  present  time  the  outlook  is 
less  favorable  than  at  any  time  during  the  past  two  years,  and  it  is  hardly  worth 
while  to  continue  this  committee  in  service.  In  presenting  a  recommendation  to  this 
effect,  your  committee  wishes  to  express  its  conviction  that  experiment  stations  for 
the  study  of  problems  in  engineering  would  speedily  justify  the  expenditure  neces- 
sarily involved  in  establishing  and  maintaining  them.  ]Much  has  been  said  of  the 
enormous  waste  involved  in  common  agricultural  practices.  It  is  one  of  the  common- 
places of  our  recent  history  that  our  agricultural  experiment  stations  have  abundantly 
repaid  all  that  they  have  cost  the  people.  The  economics  resulting  from  the  researches 
of  the  past  ten  years  have  made  these  institutions  good  investments,  but  it  is  doubt- 
ful if  the  waste  in  agriculture  is  at  all  commensurate  with  that  in  manufacture.  The 
great  loss  of  energy  involved  in  producing  steam,  for  instance  (something  like  90  per 
cent),  is  prodigal  in  the  extreme.  It  is  a  standing  indictment  against  the  mechanical 
genius  of  our  day,  and  it  touches  the  people  by  adding  to  the  cost  of  every  manufac- 
tured article.  Here  is  a  problem  under  constant  investigation,  indeed,  but  important 
enough  in  itself  to  warrant  the  employment  of  engineering  experts  under  the  super- 
vision of  the  Government  in  experiment  stations. 

The  development  of  applied  electricity  suggests  more  problems  than  it  solves. 
There  seems  to  be  no  limit  to  the  possibihties  of  it  and  the  perplexities  of  it.  To  the 
older  problem,  one  already  mentioned,  add  the  newer  one  of  the  economical  trans- 
mission of  the  power  generated.  These  are  simply  problems  which  lie  upon  the  sur- 
face. There  are  others  without  number,  certainly  not  less  vital  than  those  suggested 
by  the  gypsy  moth  and  the  San  Jose  scale.  Until  one  comes  in  contact  with  some 
genuine  difficulty  he  is  likely  to  consider  engineering  an  art  having  all  the  exactness 
of  a  true  science.  When  he  has  called  in  the  aid  of  experts  in  vain,  he  learns  that 
it  is  an  empirical  science  at  the  ]:>est,  and  in  not  a  few  particulars  a  very  bungling 
empiricism.  At  a  national  gathering  of  such  experts,  not  long  ago,  a  somewhat  emi- 
nent engineer  read  a  i^aper,  claiming  that  he  had  obtained  so  many  units  of  energy 
from  so  much  oil  used  as  fuel.  The  figures  are  unimportant.  Another  expert 
promptly  asserted  that  this  gentleman  had  undoubtedly  made  the  grandest  discovery 
of  the  century,  as  he  had  succeeded,  if  his  claim  was  true,  in  getting  out  of  the  oil  a 
great  deal  more  than  there  Avas  in  it.  But  nothing  more  has  been  heard  of  this  won- 
derful discovery. 

The  incident  illustrates  the  value  of  such  exact  knowledge  as  would  be  gradually 
acquired  at  engineering  experiment  stations;  and,  as  one  result,  information  of  this 
sort  would  tend  to  develop  discovery  and  invention  hy  demanding  economy  of  effort 
and  by  discountenancing  fanciful  projects,  such  a<  liave  appeared  from  time  to  time 
and  have  induced  vast  and  foolish  expenditures.  A  trustworthy  institution  in  each 
State  would  protect  the  would-be  inventor  against  his  own  visionary  schemes;  would 
give  inventors  a  guarantee  or  a  warning.  While  it  might  reduce  the  income  of 
"patent  lawyers"  by  diminishing  the  number  of  worthless  inventions,  it  would 
increase  the  number  of  inventions  of  direct  value  to  the  people. 

Perhaps  it  is  not  wise  to  urge  the  argument  from  the  demand  for  symmetry  in  our 
system  of  institutions.  The  force  of  that  argument  is  not  in  the  demand  of  the  insti- 
tutions themselves,  nor  is  its  weakness  in  the  apparent  lack  of  any  other  demand  for 
such  symmetry.  If  the  industrial  interests  of  the  country  were  as  well  organized  as 
the  agricultural  interests,  if  they  could  be  brought  to  see  how  absolutely  the  seeming 
diversity  of  such  interests  might  merge  into  one  common  interest,  the  pressure  upon 
Congress  would  be  irresistible,  and  the  logical  necessity  of  associating  the  two  great 
national  concerns,  agriculture  and  engineering,  in  allied  operations  of  research  would 
at  once  appear.    But  of  this  there  is  little  hope. 

Insisting,  therefore,  upon  the  eminent  advisability  of  securing  the  establishment 
of  such  engineering  experiment  stations  at  the  earliest  possible  moment,  this  recom- 
mendation is  respectfully  submitted  that  the  committee  be  discharged,  and  that  this 
Association  record  its  judgment  that  such  stations  are  demanded  by  the  industrial 
necessities  of  the  age  and  should  receive  favorable  consideration  by  Congress  in  view 
of  the  inestimable  benefits  that  would  inevitably  accrue  from  them  to  the  people. 

Trusting  that  these  recommendations  will  be  adopted  by  the  Association,  your 
committee  respectfully  submits  this  report. 

Chas.  S.  MrRKLAND,  Chairman. 

The  report  was  accepted  and  its  recommendations  adopted,  the  committee  being 
discharged. 

President  Raymond,  on  behalf  of  Wesleyan  University,  delivered  a  brief  address 
of  welcome  to  the  Association,  to  which  President  Stubbs  responded. 
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W.  H.  Jordan,  of  New  York,  delivered  the  following  address: 

American  Agricultural  Experiment  Stations. 

It  has  long  been  the  custom  of  the  preacher  to  announce  a  text.  Perhaps  this 
time-honored  practice  of  the  pulpit  may  be  imitated  without  impropriety  on  the 
platform.  Certainly  I  can  honor  this  occasion  no  more  fittingly  than  by  prefacing 
Avhat  I  may  say  with  words  taken  from  the  introductory  pages  of  a  book  which, 
since  1868,  has  been  greatly  useful  to  students  of  agricultural  science.  This  is  what 
the  distinguished  autlior  of  this  volume  wrote  more  than  thirty  3' ears  ago :  ' '  He  will 
not  call  it  a  misfortune  that  other  duties  of  life  and  of  his  professional  position  have 
fully  employed  his  time  and  his  energies,  but  the  fact  is  his  apology  for  being  a  mid- 
dleman and  not  a  producer  of  the  priceless  commodities  of  science.  He  hopes  that 
circumstances  may  put  it  in  his  power  to  give  his  undivided  attention  to  the  experi- 
mental solution  of  numerous  problems  which  now  perplex  both  the  philosopher  and 
the  farmer;  and  he  would  earnestly  invite  young  men  reared  in  familiarity  with  the 
occupations  of  the  farm,  who  are  conscious  of  the  power  of  investigation,  to  enter 
the  fields  of  agricultural  science,  now  white  with  a  harvest  for  which  the  reapers  are 
all  too  few." 

These  words  must  appeal  to  us  with  great  significance  when  we  remember  that 
they  were  written  in  the  State  of  Connecticut  by  a  well-known  scientist,  who  after- 
wards became  a  director  of  America's  first  experiment  station,  and  who  lifted  up  his 
voice  when  there  were  few  to  listen  and  fewer  to  believe.  They  are  the  expres- 
sion of  a  noble  sentiment  which  is  both  a  declaration  of  an  exalted  purpose  and  an 
invitation  to  a  high  calling.  They  sound  the  keynote  of  the  experiment  station 
movement. 

I  present  this  quotation  from  the  introductory  pages  of  "How  Crops  Grow," 
because  it  serves  most  admirably  to  call  attention  to  an  influence  that  was  mainly 
operative  in  the  inception  and  development  of  our  experiment  station  effort.  I  refer 
to  the  spirit  and  faith  of  a  few  men — apostles  of  science,  investigators,  teachers. 

Surely,  experiment  stations  Avere  not  established  because  the  farmers,  in  the  begin- 
ning, asked  to  be  instructed  in  science.  On  many  occasions  in  former  years  agricul- 
turists were  warned  against  its  delusive  and  ensnaring  theories,  endangering  both 
the  soul  and  the  pocketbook,  and  they  were  distrustful  of  its  practical  utility.  It 
can  be  said  truly  that,  in  the  early  days  which  the  veterans  of  this  Association  are 
able  to  recall,  the  common  people  did  not  with  one  accord  sit  under  the  teachings  of 
the  scientist  and  hear  him  gladly.  In  this,  as  in  every  great  movement  of  human 
affairs,  we  must  pay  tribute  to  the  words  and  work  of  a  few  leaders.  And  so,  my 
friends,  because  of  our  pride  in  our  magnificently  endowed  and  widely  influential 
experiment  station  effort  in  this  nation,  and  because  it  is  well  to  hold  up  to  young 
men  an  inspiring  example  of  the  reward  of  devoted  and  loyal  service,  we  gladly  and 
with  gratitude  make  mention  of  the  names  of  the  American  pioneers  in  the  domain  of 
agricultural  science,  whose  labors  attended  the  inception  and  birth  of  the  agricultural 
experiment  station  movement.  Listen  to  the  roll:  Norton,  Johnson,  Brewer,  Storer, 
Cook,  Goessmann,  Pugh,  Roberts,  Caldwell,  Hilgard,  Shepherd,  and  Ledoux,  and  so 
on  down  the  line.  Later,  and  as  the  legitimate  first  fruits  of  the  instruction  and 
inspiration  of  these  earlier  teachers,  appear  the  names  of  Atwater,  Babcock,  Jenkins, 
Armsby,  Voorhees,  Neale,  Henry,  Dabney,  and  many  others. 

I  should  come  short  of  adequately  recognizing  the  rights  and  courtesies  of  this 
occasion  if  I  failed  to  point  out  the  prominent  place  which  the  State  of  Connecticut 
holds  in  this  roll  of  honor.  Under  the  guidance  of  Professors  Johnson  and  Brewer, 
of  the  Sheffield  Scientific  School,  investigations  bearing  upon  agricultural  practice 
were  carried  on  to  a  limited  extent  at  New  Haven  more  than  thirty  years  ago,  and 
it  is  but  just  to  declare,  in  the  language  of  another,  that  ''through  the  influence  of  the 
professors  and  pupils  trained  in  this  school,  more  than  to  any  other  single  cause, 
is  due  the  recognition  of  the  importance  of  the  establishment  ot  agricultural  experi- 
ment stations,  first  in  Connecticut  and  subsequently  throughout  the  whole  country." 

We  are  grateful  to  these  first  teachers  and  investigators,  because  as  in  our  text 
they  not  only  declared  their  devotion  to  experimental  research  in  the  interests  of 
agriculture,  the  encouragement  of  which  their  labors  have  so  abundantly  justified, 
but  they  led  many  young  men  to  an  active  faith  in  the  dignity  and  importance  of  an 
honest  inquiry  after  truth,  and  to  a  prophetic  vision  of  the  profound  influence  which 
a  wider  knowledge  of  the  principles  of  chemistry  and  biology  would  have  in  pro- 
moting human  welfare.  They  were  centers  froni  which  radiated  enlightment  and 
conviction  concerning  the  importance  of  science  to  the  common  affairs  of  common 
life.  ^  Many  of  them  were  trained  in  Europe  and  they  brought  to  their  own  country 
definite  knowledge  of  methods  of  research  and  organization  which  served  as  a  guide 
to  our  early  efforts  of  investigation. 
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If  we  stop  and  look  deeper  into  fundamental  causes,  we  shall  see  that  these  students 
of  nature  were  but  the  exponents  of  a  great  movement  of  thought  and  development 
as  old  as  the  history  of  the  inductive  sciences,  which,  despite  the  blighting  influences 
of  scholasticism  and  dogmatism  in  the  early  days,  has  maintained  its  hold  upon  the 
human  mind;  a  movement  whose  rapid  progress  and  beneficent  fruition  have  char- 
acterized the  century  now  closing,  one  which  the  evolutionist  might  well  regard 
as  the  persistent  and  irrepressible  impulse  of  the  human  species  to  cast  off  the  limita- 
tions of  its  former  state  by  mastering  the  forces  and  conditions  which  attend  all  its 
activities. 

Let  us  now  come  a  little  closer  to  the  facts  and  incidents  around  which  our  atten- 
tion and  interest  gather  at  this  time. 

This  is  the  twenty-fifth  anniversary  of  our  first  experiment  station,  and  we  do  not 
forget  that  to  the  State  of  Connecticut  belongs  the  honor  of  establishing  it,  and  that 
this  institution,  whose  name  and  fame  are  to  this  city  and  to  this  State  an  occasion 
of  jnst  pride,  generously  opened  its  doors  that  the  new  enterprise  might  have  an  abid- 
ing place  and  the  facilities  for  carrying  on  its  work.  As  I  touch  briefly  upon  the 
beginnings  and  history  of  this  experiment  station,  I  shall  be  pardoned,  I  trust,  if  I 
make  allusions  which  are  more  or  less  personal. 

In  the  spring  of  1873.  at  which  time  I  was  a  sophomore  in  the  Maine  State  College, 
now  the  University  of  ]Maine,  there  appeared  on  the  campus  of  that  institution  a  new 
professor  of  chemistry.  Whatever  may  have  been  his  views  on  the  subject,  I  am  sure 
he  was  regarded  by  his  new  associates  as  a  young  man  on  the  road  to  a  successful 
career.  He  had  received  his  academic  training  in  this  stronghold  of  sound  learning 
on  whose  campus  we  are  met;  he  had  pursued  post-graduate  studies  with  Dr.  S.  W. 
Johnson,  at  Yale,  had  enriched  his  knowledge  and  broadened  his  outlook  by  a  resi- 
dence at  tlie  universities  of  Germany,  and  had  returned  to  his  own  country  full  of 
enthusiasm  mid  amV)itioiis  dreams. 

He  did  not  remain  long  to  cultivate  the  intellectual  soil  of  Maine,  for  at  the  end  of 
one  term  his  alma  mater  wisely  called  him  into  her  service.  But  that  short  period 
of  labor  was  full  of  reward,  both  to  himself  and  to  others.  I  can  bear  personal  testi- 
mony that  Dr.  At  water  succeeded  in  creating  in  the  minds  of  his  students  great 
respect  for  qualitative  chemistry  and  the  conjugations  of  irregular  French  verbs. 
He  did  more  than  that — he  accomplished  what  is  the  highest  fimction  of  the  teacher 
by  inspiring  some  of  the  responsive  members  of  his  classes  with  a  desire  to  know 
truth,  and  to  seek  truth  for  truth's  sake. 

It  was  not  long,  we  may  believe,  after  Dr.  At  water's  return  to  Connecticut  before 
he  was  found  in  the  midst  of  an  agitation  for  the  establishment  of  an  experiment 
station.  He  was  fortunate  in  the  field  of  effort  into  which  he  entered.  Here  was  a 
State  whose  agricultural  thought  had  for  years  been  cultivated  by  able  men  and 
within  whose  borders  science  had  already  justified  herself  in  many  ways.  Here  too 
was  a  large-hearted  citizen,  the  Hon.  Orange  Judd,  who  was  ready  to  materially  aid 
a  progressive  step  by  a  liberal  contribution  of  money.  Here  was  an  institution,  this 
university,  alive  to  its  opportunities  and  to  the  demands  of  progress. 

With  this  combination  of  circumstances  in  its  favor,  and  aided  by  scientist  and 
farmer  alike,  the  proposition  to  establish  an  experiment  station  was  brought  to  a 
successful  issue  in  the  legislature  of  1S75;  and  thus  to  Connecticut  came  the  well- 
deserved  honor  of  initiating  an  effort  which  has  grown  to  be  of  vast  importance. 
The  State  made  an  annual  appropriation  of  82,800,  to  be  supplemented  by  $1,000 
from  Mr.  Judd,  and  the  control  of  the  station  was  vested  in  the  trustees  of  Wesleyan 
University,  whose  laboratories  were  to  furnish  the  necessary  facilities.  Prof.  W.  O. 
Atwater  was  elected  director,  and  work  was  actually  begun  on  January  1,  1876, 
three  months  after  the  date  when  the  money  first  became  available. 

In  1877  the  State  took  the  station  somewhat  more  formally  imder  its  fostering  care 
and  provided  for  its  permanent  establishment  with  an  increased  approjDriation.  It 
was  located  at  Xew  Haven.  Dr.  S.  W.  Johnson,  who  has  so  long  and  so  ably  served 
the  agriculture  of  Connecticut,  was  made  its  director,  and  from  its  first  until  its 
latest  day  this  station  has  been  to  us  an  illustration  of  dignified,  able,  and  useful 
work.  Those  who  are  familiar  with  its  published  records  know  how  orthodox  have 
been  its  principles,  how  catholic  its  spirit,  and  how  thorough  its  investigations. 

It  should  be  counted  as  fortunate,  for  two  reasons,  that  this  experiment  station  fell 
into  good  hands.  In  the  first  place,  its  standards  and  methods  could  not  fail  to  have 
a  formative  influence  upon  similar  institutions  subsequently  established  in  other 
States.  When,  for  instance,  it  was  proposed  to  organize  stations  in  Xorth  Carolina, 
in  1877,  and  in  Xew  Jersey,  m  1880,  a  close-by  demonstration  of  usefulness  and  suc- 
cess could  but  be  regarded  as  a  source  of  information  and  an  example  to  be  followed 
in  all  good  things.  In  the  second  place,  a  somewhat  remarkable  number  of  men 
who  assisted  in  the  early  work  in  this  State  came  to  occupy  prominent  positions  in 
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stations  organized  at  a  later  date,  and  they  must  have  carried  to  their  fields  of  labor 
something  of  the  standards  and  methods  with  which  they  came  in  contact  at  Middle- 
town  and  New  Haven. 

It  is  a  notable  fact  that  six  of  the  present  station  directors  in  the  United  States 
were  connected  with  the  staff  of  the  Connecticut  institution  during  the  first  five 
years  of  its  existence,  five  of  these  taking  more  or  less  part  in  the  w^ork  that  was  car- 
ried on  at  Middletown  during  the  first  three  years.  Another  assistant  became  a  pro- 
fessor of  agriculture  and  others  came  to  occupy  important  positions  as  chemists. 
More  than  this,  a  gentleman  who  is  now  the  successful  president  of  one  of  New  Eng- 
land's  land-grant  colleges,  while  an  undergraduate  student  and  an  instructor  in  Wes- 
leyan  University  stood  under  the  drippings  of  this  early  effort,  and  evidently 
absorbed  so  much  of  its  spirit  and  purpose  that  he  afterwards  w^as  led  to  become 
Director  of  the  Ofiice  of  Experiment  Stations  and  had  much  to  do  with  shaping  the 
activities  of  that  very  efficient  and  indispensable  bureau.  Surely,  all  this  is  an  hon- 
orable record  for  the  institution  that  led  the  way  in  the  days  of  inexperience  and 
doubt. 

The  other  day  there  appeared  at  the  New  York  Agricultural  Experiment  Station  a 
distinguished  German  scientist,  Dr.  Oscar  Hagemann,  who  has  been  associated  with 
Zuntz  in  conducting  some  of  the  most  remarkable  and  important  researches  in  ani- 
mal nutrition  that  have  so  far  been  instituted.  When  this  learned  gentleman  told 
me  that  he  was  in  this  country  mainly  to  study  the  respiration  apparatus  located  at 
this  university  and  the  one  of  similar  construction  soon  to  be  completed  at  the  Penn- 
sylvania State  College,  my  pride  was  stirred  in  reflecting  that  at  the  end  of  only 
twenty-five  years  of  our  organized  effort  Germany  is  coming  to  the  United  States  for 
instruction.  This  incident  must  have  for  many  of  you,  indeed,  for  all  of  us,  interest 
and  gratification  when  we  consider  the  fact  that  this  old-world  investigator,  in  order 
to  accomplish  his  purpose,  must  make  a  pilgrimage  to  the  building  and  to  the  very 
rooms  which  were  the  first  home  of  our  first  experiment  station. 

It  was  not  long  before  the  example  set  by  Connecticut  in  1875  was  followed  by 
other  States,  and  so  rapidly  did  experiment  stations  increase  that  at  the  end  of  the 
year  1886  no  less  than  twenty-one  existed  in  the  United  States  under  one  form  or 
another. 

In  1887  occurred  the  passage  by  Congress  of  what  we  speak  of  as  the  Hatch  Act. 
Many  members  of  this  Association  have  not  forgotten  the  anxiety  with  which  we 
watched  the  progress  of  that  measure.  Those  of  us  who  had  struggled  with  the 
vicissitudes  and  uncertainties  of  State  legislation  hailed  with  delight  the  prospect  of 
relief  from  the  discouraging  and  sometimes  disheartening  limitations  which  had 
beset  us.  Our  hopes  have  in  a  good  measure  been  realized,  and  to-day,  after  thir- 
teen years'  experience  we  have  every  reason  to  regard  this  exhibition  of  generous 
governmental  paternalisui  as  by  far  the  most  important  event  that  has  occurred  in 
the  history  of  our  agriculture,  excepting,  of  course,  the  Morrill  Act  of  1862.  A  rec- 
ognition of  this  fact  should  bring  with  it  a  corresponding  recognition  of  the  men 
who  were  in  the  forefront  of  the  struggle  that  w^as  crowned  with  victory.  We  come 
again  to  pay  a  just  tribute  to  leaders — men  of  courage,  men  of  action — men  in  whom 
was  combined  with  knowledge  great  ability  in  affairs  and  an  unflagging  zeal.  They 
were  not  turned  aside  by  the  objections  of  the  uninformed  and  narrows-minded, 
and  they  were  not  dismayed  by  difficulties  apparently  insurmountable. 

I  mention  names  in  this  connection  with  hesitancy,  so  many  were  there  who, 
according  to  their  opportunity,  aided  in  bringing  about  the  enactment  of  the  experi- 
ment-station law.  There  can  be  but  a  single  opinion,  however,  about  the  part  played 
by  one  leader  in  securing  this  legislation.  It  is  not  necessary  to  declare  his  name  in 
this  presence.  We  very  fittingly  speak  of  the  national  station  law  as  the  Hatch  Act, 
and  in  the  name  of  the  agriculture  of  the  United  States  we  are  bound  by  fact,  as  we 
are  by  every  just  sentiment,  to  give  a  large  place  to-day  to  the  memory  of  the 
lamented  AVilliam  H.  Hatch.  He  was  certainly  the  farmer's  friend  and  advocate  in 
the  halls  of  legislation.  At  the  time  of  Mr.  Hatch's  last  appearance  for  renomina- 
tion  to  Congress  the  following  statement  appeared  in  a  prominent  agricultural  paper 
of  Missouri,  giving  cogent  reasons  why  he  should  be  held  in  high  esteem  by  his 
farmer  constituency: 

' '  The  agricultural  experiment  station  act,  resulting  in  the  establishment  of  agri- 
cultural experiment  stations  in  all  the  States  of  the  Union,  to  meet  the  expenses  of 
which  $15,000  is  annually  given  to  each  State,  introduced  and  pressed  into  passage 
by  Mr.  Hatch,  ought  of  itself  to  be  enough  to  secure  for  him  the  increasing  good  will 
of  farmers.  And  when  in  addition  to  this  we  place  to  his  credit,  where  it  belongs, 
the  authorship  of  the  oleomargarine  law,  the  law  creating  the  Department  of  Agri- 
culture and  making  its  head  a  cabinet  officer,  and  his  later,  and  we  hope  yet  success- 
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ful,  fight  for  the  antioption  law,  to  say  nothing  of  his  most  valuable  assistance  as 
chairman  of  the  Committee  on  Agriculture  in  aid  of  minor  bills  and  general  appro- 
priations for  the  Agricultural  Department,  it  should  make  every  farmer  honor  and 
revere  his  name. " 

One  other  tribute  to  this  man  has  come  into  my  possession  from  the  highest  pos- 
sible earthly  source,  from  the  heart  and  memory  of  a  wife.  I  quote  from  a  letter 
recently  written  by  Mrs.  Hatch  in  response  to  inquiries  on  my  part:  "Such  a  man 
as  Colonel  Hatch  was  does  not  often  leave  much  account  of  himself  in  private  sources, 
being  always  too  busy  about  the  weal  of  others  to  take  notice  of  himself.  I  love  to 
testify  to  my  husband's  nobility  of  heart  and  brain." 

There  are  other  men  to  whom  we  owe  a  debt  of  gratitude.  This  is  notably  true  of 
the  members  of  the  legislative  committee  appointed  by  the  convention  of  delegates 
from  agricultural  colleges  and  experiment  stations  which  was  held  in  Washington  in 
July,  1885.  In  the  selection  of  that  committee  Commissioner  Coleman,  as  presiding 
officer,  showed  great  good  judgment.  He  named  three  college  presidents — President 
Atherton,  of  Pennsylvania,  as  chairman;  President  Willits,  of  Michigan,  and  Presi- 
dent Lee,  of  Mississippi.  Only  those  who  know  from  personal  observation  what  was 
the  immense  labor  of  organizing  and  leading  the  effort  which  resulted  in  the  passage 
of  the  Hatch  Act  can  appreciate  the  signal  ability  and  devoted  service  that  these 
gentlemen  gave  to  the  cause  that  was  intrusted  to  their  care.  We  congratulate  our- 
selves to-day  that  the  chairman  of  that  committee,  Dr.  George  W.  Atherton,  practically 
the  author  of  the  Hatch  Act  and  the  head  and  front  of  the  battle  for  its  passage,  is 
still  with  us,  as  we  trust  he  may  ])e  for  many  years,  to  continue  the  wise  counsel 
from  which  this  Association  has  so  long  profited,  and  Ave  render  our  tribute  of  grati- 
tude to  President  Stephen  D.  Lee  and  to  President  Edwin  Willits,  the  latter  of  whom 
passed  into  the  mystery  of  death  after  a  life  of  eminent  usefulness. 

But  this  committee  did  not  work  alone,  for  it  had  the  effectual  support  of  such 
able  helpers  as  Dr.  George  H.  Cook,  Prof.  W.  H.  Brewer,  and  others  who  rendered 
distinguished  services.  In  every  State,  in  fact,  some  one  stood  ready  to  respond  to  a 
call  for  assistance  either  at  home  or  in  Washington.  Farmers'  organizations,  notably 
the  Order  of  Patrons  of  Husbandry,  lent  powerful  aid  in  influencing  legislation,  and 
so  with  wise  leadership  and  the  united  support  of  progressive  agriculturists  throughout 
the  entire  country  the  battle  for  larger  knowledge  was  waged  and  won. 

And  now,  meeting  here  as  we  do,  at  the  end  of  twenty-five  years  of  experience 
and  observation  since  the  first  experiment  station  was  planted  on  American  soil,  in 
what  direction  shall  we  turn  our  thoughts  that  we  may  rightly  estimate  our  past 
efforts  and  gain  encouragement  and  guidance  for  future  endeavors?  Certainly  there 
would  be  little  profit  in  considering  in  detail  the  history  of  our  stations,  either  indi- 
vidually or  collectively,  even  if  it  could  be  accomplished  within  the  limits  of  a  single 
address,  for  this  has  been  done  admirably  and  with  great  completeness  in  Bulletin 
No.  80  from  the  Office  of  Experiment  Stations.  Putting  to  one  side,  then,  the  mass  of 
facts  that  might  be  displayed  to  show  the  magnitude  of  the  work  which  this  Asso- 
ciation represents  on  the  experiment-station  side,  Ave  may  wisely  ask  ourselves 
whether  so  far  Ave  have  achieved  all  that  Ave  should  in  broadening  the  boundaries  of 
agricultural  knoAvledge,  and  Avhether  the  present  organization  and  activities  of  the 
stations  are  calculated  to  produce  in  the  future  the  results  Ave  have  a  right  to  expect. 

To  many  there  appear  to  be  very  good  reasons  Avhy  these  questions  should  receive 
serious  and  unprejudiced  consideration,  and  I  ask  your  indulgence  Avhile  I  attempt 
to  discuss  them.  If  I  do  this  with  considerable  frankness,  I  trust  I  shall  not  be  mis- 
understood, for  I  assure  you  that  I  am  not  unmindful  of  the  ability,  constant  dcA^o- 
tion,  and,  in  many  instances,  gratifying  success  with  Avhich  experiment-station 
workers  have  met  their  responsibilities  all  over  this  land.  They  haA'e  much  to  show" 
for  their  labors,  the  resultant  of  Avhich  as  related  to  the  progress  and  present  status 
of  our  agriculture  constitutes  a  magnificent  achieA^ement. 

We  shall  be  pardoned,  I  am  sure,  if  just  here  we  indulge  in  a  little  self-congratula- 
tion b}-"  recounting  briefly  some  of  the  general  Avays  in  Avhich,  Avithout  boasting  or 
A^ainglory,  Ave  may  rightfully  claim  that  our  own  agriculture  has  been  materially  bene- 
fited by  our  own  experiment  stations.  Primarily  there  has  been  a  material  gain  to 
those  departments  of  scientific  knowledge  Avhich  sustain  important  relations  to  the 
practice  of  agriculture.  Our  basis  of  correct  thinking  has  been  encouragingly  broad- 
ened. The  practice  of  agriculture  has  been  a  direct  gainer.  The  bag  of  fertilizer  is 
no  longer  a  mystery  or  an  uncertain  quantity.  Through  it  dishonesty  may  not  now 
disastrously  prey  upon  the  farmer's  pocketbook.  The  sources  of  gain  to  the  fertility 
of  the  farm  haA^e  become  better  understood,  and  the  aA^enues  of  loss;  and  much  has 
been  learned  concerning  the  influence  of  specific  methods  of  plant  feeding.  This  is 
knowledge  fmidamental  to  a  people's  permanence  and  prosperity. 

In  the  domain  of  animal  nutrition  we  can  guard  the  cattle  feeder  against  at  least 
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the  worst  forms  of  fraud  in  commercial  feeding  stuffs,  and  within  broad  hnes  can 
point  out  what  is  valuable  as  compared  with  what  is  inferior.  Our  by-product  feed- 
ing stuffs,  peculiar  to  our  manufactures,  have  been  studied  both  as  to  composition 
and  digestibility.  We  are  able  also  to  indicate  closely  enough  for  the  demands  of 
practice  equivalent  rations  when  derived  from  unlike  sources,  and  thus  make  possible 
uniformity  of  feeding  according  to  certain  standards.  The  influence  of  feeding  upon 
the  resulting  product  has  been  studied  with  decided  advantage. 

The  dairy  industry  has  been  established  upon  a  safe  and  businesslike  basis,  solely 
through  the  means  which  the  stations  have  provided  for  accurately  mea^suring  the 
relative  manufacturing  anrl  commercial  vakie  of  milks  of  different  composition.  Some 
men  who  keep  c-ows  and  who  buy  cows'  milk  have,  perforce,  adopted  a  new  system 
of  ethics.  Dairy  wastes  have  been  diminished,  and  the  causes  of  inferior  butter  and 
cheese  have  been  p<:unted  out. 

The  spraying  ouIllx  is  on  every  well-conducted  farm  and  in  every  well-managed 
fruit  plant,  ethciently  c«  aitroUing  the  ravages  of  many  plant  diseases  and  injurious 
insects,  and  for  this  the  experiment  station  should  receive  almost  all  the  credit. 
Aluch  has  been  done  in  pointing  out  useful  and  useless  varieties  of  forage  plants  and 
fruits.  All  along  the  line  certainty  is  supplanting  tradition,  and  sound  reason  is  tak- 
ing tlie  place  of  opinion.  These  are  benefits  on  the  side  of  better  business  methods, 
but  these  are  not  all.  Because  the  intellectual  and  social  status  of  the  farmer  and  his 
family  is  a  matter  of  supreme  importance  to  us  as  a  people,  the  highest  utility  of  the 
experiment  station  lies  in  the  impetus  which  it  is  giving  to  what  may  fitly  be  termed 
the  rise  of  intellect  in  agriculture.  Possibly  the  spread  of  scientific  information  is 
making  the  farmer's  art  more  complex,  and  a  working  knowledge  of  it  harder  to 
attain,  and  if  this  is  so  it  is  good,  for  it  means  the  maintenance  of  agriculture  in  a 
position  of  dignity  and  respect. 

If  we  wish  to  throw  this  picture  of  progress  into  bolder  relief,  we  have  only  to  pro- 
ject it  against  the  background  of  conditions  under  which  the  experiment-station  effort 
began  in  the  United  States  twenty-five  years  ago,  conditions  which  exist,  only  to  a 
less  extent,  to-day. 

In  the  first  place,  there  were  few  available  men  prepared  for  the  work  of  investi- 
gation. We  were  suddenly  called  upon  to  do  something,  and  in  doing  it  we  have 
been  receiving  the  necessary  training.  Moreover,  the  agricultural  public  did  not 
have,  and  could  not  have,  an  intelhgent  conception  of  just  how  the  stations  could 
best  serve  its  interests.  Some  farmers  believed  too  little,  some  believed  too  much. 
At  first  they  had  no  conception  of  the  time  element  in  reaching  safe  conclusions; 
they  showed  often  a  lack  of  discrimination  as  to  what  properly  should  be  required  of 
an  experiment  station,  and  they  heLl  conflicting  views  as  to  the  relative  value  ''A  dii- 
ferent  kinds  of  effort.  For  years  there  was  a  necessary  strenuous  effort  at  seruring 
public  favor  and  legislative  good  will,  and  so  wisrlom  i:>iten  waited  on  expediency. 
All  the  time  there  has  been  the  disheartening  and  often  inexcusable  misintt-rpreta- 
tions  and  misapplications  of  station  results  both  by  the  press  and  by  the  practitioner; 
yes.  even  by  men  who  were  supposed  to  speak  in  the  name  of  science.  It  is  a  matter 
for  sincere  congratulation  that  in  the  midst  of  all  these  hindrances  so  much  real  good 
has  been  secured. 

But  let  us  not  take  too  much  unction  to  our  souls.  We  should  remember  the 
biblical  injunction.  "For  unto  whomsoever  much  is  given,  of  him  shall  be  much 
required:  and  to  whom  men  have  committed  much,  of  him  they  will  ask  the  more." 
The  citizens  of  this  nation  have  good  reason  to  expect  that  the  55  stations,  employ- 
ing nearly  700  persons  in  their  staffs  an^l  expending  annually  over  •S1.2ij';).iji')r).  shall 
accomplish  much:  and  if  we  are  able  to  point  to  substantial  achievements  it  is  no 
more  than  the  people  have  a  right  to  demand. 

But  the  ciuestion  returns.  Have  we  planned  wisely,  and  are  our  efforts  wholly  to 
be  commended? 

The  success  of  any  institution  like  a  college  or  experiment  station  depends  pri- 
marily upon  its  means  of  support  and  its  manner  of  oro-anization  and  administi'ation. 
In  these  particulars  station  workers  in  this  country  have  S'jme  very  g^jo^l  reasons  for 
rejoicing.  It  is  certainly  fortunate  that  the  stations"  mt-ans  ui  supp^.-rt  is  derived 
from  the  General  Government.  This  arrangement  secures  for  the  wr-rk  a  possible 
permanence  and  continuity  along  well-considered  lines  not  otherwise  assured.  It  is 
not  now  so  necessary,  as  would  be  the  case  if  the  funds  came  from  annual  appropria- 
tions by  State  legislatm-es.  to  expend  time  and  energy  in  watching'  the  vagaries  c^f  pubhc 
or  individual  opinion.  Air.  Blank,  who  fancies  that  his  bu^^iness  has  been  injured 
by  public  statements,  or  his  per  nr^tions  unkindly  assailed  by  certain  station  conclu- 
sions or  his  political  desires  ignc're'I  by  friends  of  the  station,  can  not  now  take 
revenge  by  attacking  an  appropriation  bill  in  the  committee  room  or  in  legislative 
debate.    Independence  of  action  is  necessary  for  the  wise  management  of  an  expert- 
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ment  station,  not  only  as  to  the  time  element  in  carrying  on  its  researches,  but  also 
as  to  the  free  and  untrammeled  declaration  of  its  conclusions. 

There  is  one  other  notable  reason  for  thankfulness  that  our  experiment  stations 
are  the  subjects  of  national  legislation.  I  refer  to  the  relation  which  they  sustain 
to  the  Department  of  Agriculture  through  the  Office  of  Experiment  Stations.  It  is 
not  easy  to  overestimate  the  usefulness  of  this  office  as  a  means  of  coordinating  our 
efforts  and  of  making  available  the  results  reached,  not  alone  in  this  country  but 
throughout  the  entire  world.  Xo  more  useful  administrative  office  exists  in  all  our 
official  agriculture,  nor  one  where  abler  and  more  conscientious  service  is  rendered. 

When  we  come  to  consider  the  general  organization  of  the  stations  themselves 
within  the  several  States  as  departments  of  the  land-grant  colleges,  there  is  much 
that  may  be  said.  Theoretically  this  arrangement  is  the  ideal  one,  but  in  practical 
operation  it  can  not  be  regarded  as  so  far  wholly  satisfactory.  I  am  of  the  opinion 
that  the  Hatch  experiment  stations,  established  as  a  means  of  experimentation  and 
research  and  for  no  other  purpose,  are,  to  some  extent,  suffering  from  conditions 
which  should  be  changed.  If  you  vrill  consult  Bulletin  Xo.  80,  of  the  Office  of 
Experiment  Stations,  you  will  learn  that  in  1899  these  stations,  including  those 
endowed  by  the  States,  employed  678  persons  in  the  work  of  administration  and 
inquiry.  The  statement  is  there  made  that  308  of  these  do  more  or  less  teaching  in 
the  college  departments.    On  the  face  of  it  this  seems  to  be  a  very  good  shoAving. 

But  the  situation  should  receive  a  little  closer  analysis.  A  careful  examination  of 
the  organization  lists  for  1899,  as  shown  in  Bulletin  X( ».  74  from  the  Office  of  Experiment 
Stations,  reveals  the  fact  that  in  47  stations  which  are  departments  of  colleges,  277 
persons  are  either  directors  or  heads  of  the  various  lines  of  scientific  work,  of  which 
241  are  members  of  the  college  faculties  of  instruction.  It  also  appears  that  of  the 
47  directors,  7  have  no  other  duties,  11  are  also  college  presidents,  and  29  are  teach- 
ers, generally  the  heads  of  some  important  department  of  instruction.  I  am  per- 
fectly aware  that  in  some  instances  the  teaching  duties  of  station  workers  are  merely 
nominal,  but  I  am  also  convinced  that  in  a  great  majority  of  cases  where  a  double 
duty  is  required  the  demands  of  the  class  room  take  l  )y  far  the  first  place  in  the  time 
consumed  and  in  the  energy  expended.  Permit  me  to  quote  from  a  former  paper 
read  before  this  body:  ''Teaching  is  a  task  which  must  be  met  at  appointed  times, 
enforcing  preparation  which  in  science  laboratories  is  extensive  and  involving  that 
expenditure  of  nervous  energy  which  good  instruction  peculiarly  demands.  Inter- 
ruptions are  at  the  expense  of  inquiry  work,  and  if  weariness  comes,  investigation 
suffers  rather  than  teaching.  There  are  no  times  and  seasons  in  which  a  truth  must 
be  laid  bare.  If  it  can  not  be  accomplished  this  year  the  possibility  of  doing  it  con- 
stitutes a  hope  for  another  year. ' ' 

Now,  my  proposition  is,  that  the  interests  of  our  stations  and,  above  all,  the  inter- 
ests of  our  agriculture  demand  that  the  director  and  leading  members  of  the  staff 
shall  be  first  of  all  workers  for  the  station,  and  shall  give  to  its  proper  activities  their 
highest  thought  and  their  best  energies.  Consider,  for  a  moment,  what  a  large 
place  an  institution  of  this  kind  ought  to  fill.  Because  of  the  growing  confidence 
which  farmers  place  in  it  it  is,  as  it  ought  to  be,  the  arbiter  of  many  troublesome 
questions. 

If  a  new  fertilizer  or  cattle  food  appears  in  the  State  the  chemist  should  promptly 
become  acquainted  with  it.  If  a  new  plant  disease  or  injurious  insect  threatens  the 
farmer  or  fruit  grower,  the  botanist  or  entomologist  should  at  once  give  all  possible 
aid.  If  the  dairy  industry  is  suffering  from  bad  practices  or  untoward  conditions,  the 
chemist,  bacteriologist,  and  dairy  expert,  one  or  all,  should  grapple  with  the  situa- 
tion and  try  to  lead  the  way  out  of  the  difficulties.  If  a  new  fruit  claims  atten- 
tion the  horticulturist  should'  seek  it  out.  In  short,  station  workers  should  be  alert 
to  all  that  is  occurring  in  which  they  can  possibly  be  of  service. 

The  markets  should  be  watched,  plant  disease  and  injurious  insect  surveys  should 
be  carried  on,  practical  observations  should  be  made  in  the  butter  and  cheese  facto- 
ries, and  familiarity  should  be  secured  with  the  practical  and  commercial  horticul- 
ture of  the  State.  And  all  the  time  a  determined  and  persistent  attack  should  be 
kept  up  before  the  citadel  of  many  great  problems,  the  solution  of  which  would  be 
the  greatest  possible  gain  to  agriculture.  I  am  ready  to  take  the  chance  of  successful 
contradiction  when  I  assert  that  no  department  of  any  college  or  university  is  more 
important  tfian  the  experiment  station,  or  may  be  made  to  stand  closer  to  the  welfare 
and  prosperity  of  the  people  of  a  State. 

Shall  such  a  department  be  given  less  consideration  than  others  at  least  no  more 
important?  Does  any  w^ell-regulated  president  of  a  decently  endowed  college  believe 
it  to  be  wise  to  split  his  professor  of  civil  engineering  into  one  part  of  engineering, 
one  part  of  geology,  and  one  part  of  mathematics,  or  the  professor  of  chemistry  into 
one  part  of  chemistry  and  one  part  of  some  related  science?   Is  there  any  reason 
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why  such  a  pohcy  would  be  bad  for  one  department  and  good  for  another?  It  is 
entirely  out  of  the  question  for  our  college  professors  to  be  tied  to  the  insistent  daily 
duties  of  instructing  students  and  at  the  same  time  maintain  a  close,  well-informed, 
and  broadly  helpful  relation  to  the  needs  and  conditions  of  agricultural  practice. 
The  experiment  station,  with  an  annual  income  second  to  no  other  department  in 
most  colleges,  should  not  be  in  any  sense  an  appendix  to  class-room  instruction,  nor 
was  it  ever  intended  that  this  should  be  the  case.  It  should  have  a  strong,  well- 
defined,  and  independent  individuality. 

But  above  all,  I  plead  for  a  station  director  who  is  that  and  nothing  more.  In  the 
multitudinous  duties  of  administration,  in  the  broad  relations  which  he  should  sus- 
tain with  the  agriculture  of  the  State,  in  deciding  upon  the  most  useful  lines  of  work, 
in  the  sympathetic  attitude  of  encouragement,  and  if  possible,  of  inspiration,  which 
he  should  maintain  toward  his  associates,  there  is  abundant  opportunity  for  the  full 
exercise  of  the  largest  ability  and  the  most  untiring  energy.  If  there  is  any  official 
in  our  land-grant  colleges  other  than  the  president  who  should  not  be  halved,  it  is 
the  station  director. 

Some  one  may  be  inclined  to  ask  at  this  point  whether  the  management  of  the 
stations  is  not  justified  by  the  results  which  they  have  secured.  This  is  a  hard  ques- 
tion to  answer,  because  it  is  not  possible,  perhaps,  to  determine  just  how  much  they 
ought  to  have  accomplished.  Some  indications  of  the  nature  and  distribution  of 
their  efforts  may  be  gained,  however,  l>y  an  examination  of  their  publications  and 
in  this  way  we  may  also  learn  something  of  the  drift  of  effort.  A  short  time  since  I 
asked  an  associate,  Mr.  F.  H.  Hall,  to  assist  me  bv  making  a  careful  analysis  of  the 
station  bulletins  for  1890,  1891,  1898,  and  1899,  upon  the  following  basis:  Bulletins 
of  record,  bulletins  of  inspection,  bulletins  of  compilation,  bulletins  of  practical 
experiments,  and  bulletins  of  research.  The  results  of  this  analysis  are  presented  in 
tabular  form  on  the  basis  of  both  the  number  of  bulletins  and  the  number  of  printed 
pages. 

Character  and  disfribi(tio)i  af  station  Indletins. 


[Forty-seven  stations.] 


Years. 

Number 
of 

bulletins. 

Number 
of  pages. 

.  Percentage  distribution. 

Record. 

Inspec- 
tion. 

Compila- 
tion. 

Practical 
experi- 
ments. 

Research. 

1890-91  

1898-99  

1  523 
1  667 

9, 538 
15, 431 

10.7 
6.0 
4.8 
2.1 

6.3 
6.0 
13.3 
11.4 

24.9 
25.1 
33.1 
36.3 

44.6 
49.8 
34.3 
30.8 

13.6 
13.1 
14.4 
19.4 

As  inspection  of  various  kinds  is  mostly  supported  by  State  funds,  the  character  of 
the  work  sustained  l^y  the  Government  appropriation  is  more  clearly  seen  by  exclud- 
ing from  consideration  the  bulletins  of  inspection,  and  the  figures  which  follow  are 
from  calculations  made  in  this  way. 


Character  and  distribution  of  station  bulletins  exclusive  of  those  relating  to  inspection. 


Years. 

Number 
of 

bulletins. 

Number 
of  pages. 

Percentage  distribution. 

Record. 

Compila- 
tion. 

Practical 
experi- 
ments. 

Research. 

1890-91   , 

1  490 

11.4 
6.6 
5.6 
2.3 

26.5 
26.7 
38.2 
40.9 

47.6 
52.9 
39.5 
34.8 

14.5 
14.0 
16.7 

22.0 

1898-99   ' 

1  578 

8,960 

13, 668 

In  a  few  instances,  matter  mostly  of  a  scientific  character  published  in  annual 
reports  and  nowhere  else  does  not  enter  into  the  foregoing  analysis,  but  this  is  per- 
haps offset  by  a  very  generous  interpretation  of  what  constitutes  a  bulletin  of  research. 
To  me  this  display  of  the  direction  in  which  our  stations  are  using  printer's  ink  is 
instructive  and  very  suggestive  as  I  hope  it  will  be  to  you. 

Passing  by  the  literature  of  record  which  is  useful  in  giving  the  facts  of  organization 
and  administration,  we  come  to  note  that  in  eight  years  the  proportion  of  literature 
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of  inspection  has  doubled.  The  number  of  stations  carrying  on  inspection  in  one 
form  or  another  has  also  doubled,  beino:  fifteen  in  1S90  aiid  1891  and  thirty-one  in 
189S  and  1899.  There  is  evidently  a  <lecided  movement  toward  a  closer  scrutiny  of 
those  articles  of  commerce  important  to  the  farmer  and  to  the  ufeneral  public  wliich 
offer  an  opportunity  for  the  practice  of  fraud.  This  is  certainly  a  movement  in  the 
right  direction,  provided  all  official  inspection  is  sustained  by  State  appropriations. 
It  is  high  time  that  the  inroads  of  commercial  greed  upon  our  ljusinfss  and  physical 
weUd^eing  should  receive  a  check  all  over  the  land. 

There  is  a  dangerous  mercenary  spirit  abroad,  the  shadow  of  which  Ian  McLaren 
declares  is  resting  upon  us  a<  a  people,  whose  code  of  ethics  holds  nothing  to  be 
sacred  but  money  getting.  The  men  who  manufacture  fake  fertilizers,  adulterate 
feeding  stuffs  and  human  foods,  use  food  preservatives  injurious  to  health,  and  in  so 
many  other  ways  deceive  the  purchaser  by  false  claims,  must  be  controlled.  Our 
individual  welfare  «lemands  this,  our  business  reputation  as  a  people  will  suffer  unless 
it  is  done,  and  where  can  it  be  done  so  well  as  in  our  stations.  To  me  such  inspec- 
tion, with  or  without  the  express  authority  of  law.  the  results  of  which  are  made 
known  in  unbiased  and  fearless  utterances  of  station  men.  has  much  of  promise.  It 
is  a  nucleus  of  effort,  and  practically  the  only  effort  of  its  kind  in  the  United  States, 
around  which  it  is  hoped  that  our  business  interests  and  our  moral  energies  will 
ultimately  rally  to  compel,  so  far  as  possible,  a  reasonable  compliance  with  the 
methods  of  honest  dealing. 

The  bulletins  which,  in  this  study  of  station  publications,  are  reo:arded  as  litera- 
ture of  compilation,  are  those  made  up  wholly  of  a  restatement  of  existing  knowledge 
and  not  containing  anything  new  which  is  the  result  of  inquiry  by  the  institution 
issuing  the  publication. 

Attention  is  called  to  the  fact  that  in  1890  and  1891  one-fourth  of  the  bulletins  dis- 
tributed were  of  this  character  and  in  1898  and  1899  one-third.  If  we  eliminate  the 
bulletins  of  inspection  and  consider  only  the  publications  more  especially  within  the 
province  ot  the  Hatch  stations,  it  is  seen  that  in  1898  and  1899  38  per  cent  of  the  bulle- 
tins issued  and  41  per  cent  of  the  pages  printed  had  no  other  purpose  than  the  diffusion 
of  existing  knowledge,  this  being  a  marked  increase  in  this  kind  of  literature  since 
1891. 

In  commenting  upon  this,  it  should  be  said,  first  of  all.  that  under  certain  conditions 
bulletins  of  information  possil  )ly  may  1  )e  regarded  as  legitimate  or  at  least  as  expedient. 
Immediate  information  is  often  demanded  concerning  some  unfamiliar  article  of  com- 
merce, a  fertilizer,  a  feeding  stuff,  or  an  insecticide,  or  concerning  an  industry  new  to 
a  State.  A  sudden  and  serious  onslaught  of  an  injurious  insect  or  a  plant  pest  may 
justify  a  prompt  and  widespread  statement  of  related  facts.  It  is  often  necessary,  also, 
to  illuminate  some  proposed  line  of  inquiry  by  a  presentation  of  the  knowledge 
already  possessed  in  order  to  show  why  the  investigation  is  undertaken  and  what 
are  its  relations  to  practical  agriculture. 

I  am  unable  to  agree,  however,  with  those  who  argue  that  the  chief  function  of 
an  experiment  station  is  to  promote,  not  the  acquisition,  but  the  diffusion  of 
information. 

To  be  sure,  the  preamble  of  the  Hatch  Act  contains  the  words  "  to  aid  in  acquir- 
ing and  diffusing  -^^  ^  useful  and  practical  information,"  but  the  specifications 
in  section  2  of  what  a  station  shall  do  offer  no  hint  that  it  is  expected  to  be  a  bureau 
of  extension  teaching.  Section  5,  which  specifies  the  appropriation,  clearly  states 
that  the  money  shall  be  used  "for  the  purpose  of  paying  the  necessary  expenses  of 
conducting  investigations  and  experiments  and  printing  and  distributing  the 
results.''    Xo  other  use  of  money  is  mentioned  or  even  suggested. 

But  we  need  not  refer  to  legal  limitations  in  order  to  set  this  matter  in  its  right 
light.  The  idea  fundamental  to  the  organization  of  our  stations  is  plainly  expressed 
in  the  word  "experiment."  Our  common  understanding  tallies  with  this  word  and 
always  has.  Unless,  therefore,  we  revolutionize  our  views  and  agree  to  a  new  defini- 
tion of  terms,  an  experiment  station,  when  it  carries  its  instructional  and  literary 
efforts  l;»eyond  what  is  necessary  for  properly  exploiting  the  results  of  its  inquiries, 
stei  ns  (jutsi'le  its  natural  and  legal  field  and  encroaches  upon  the  province  long  recog- 
nized as  peculiarly  belonging  to  the  college  or  university  in  its  extension-teaching 
capacity.  An  experiment' station  chiefly  as  an  instrument  of  popular  instruction  is 
an  absurdity.  As  such  it  is  not  needed.'  If,  then,  our  literature  measures  the  pres- 
ent distribution  of  energy,  it  is  to  be  deplored,  not  only  that  so  much  compilation  is 
regarded  as  necessary,  but  that  the  proportion  of  this  class  of  bulletins  appears  to 
be  materially  increasing  when  it  ought  to  be  decreasing.  Whether  this  should  be 
regarded  as  due  to  a  confusion  of  thought,  to  reasons  of  expediency,  or  to  a  dearth 
of  experimental  results,  I  shall  not  attempt  to  decide. 


21975— No.  99—01  1 


50 


Tliere  may  l)e  several  reasons  for  the  evident  decrease  in  the  proportion  of  effort 
directed  to  praetieal  experiments,  which  in  the  early  days  received  such  generous 
attention.  It  is  to  ))e  hoped  that  this  change  is  in  part  due  to  more  discriminating 
views  as  to  the  proper  limitations  of  such  experiments.  Their  great  importance  as  a 
means  of  adjusting  science  to  practice  is  unquestioned.  It  is  largely  through  this 
kind  of  effort  that  farmers  have  been  brought  into  sympathy  with  science  as  a  means 
of  progress. 

Observation  teaches,  however,  that  we  should  guard  against  centering  an  experi- 
ment around  facts  or  conditions  which  are  of  mere  local  or  temporary  importance. 
The  literature  of  agricultural  science  is  already  cluttered  with  so-called  practical  con- 
clusions that  in  a  brief  time  will  be  swept  into  the  rubbish  corner,  there  to  lie  unre- 
membered  and  unused.  We  all  agree,  I  am  sure,  that  practical  experiments,  whether 
illustrative  or  otherwise,  should,  so  far  as  possible,  deal  with  matters  of  general  and 
permanent  utility,  and  Ave  must  have  become  convinced  that  the  planning  and  exe- 
cution of  Avork  oi'  this  sort  so  as  to  avoid  erroneous  deductions  and  teach  lessons  of 
real  usefulness  is  a  most  difhcult  matter. 

Let  me  conclude  by  calling  your  attention  to  the  fact  that  anything  like  scientific 
research,  Avhich  is  wortliy  of  the  name,  occupies  a  decidedly  minor  place  in  our 
station  literature.  Ten  years  ago  nothing  else  could  have  been  expected,  because  of 
inexperience,  reasons  of  expediency,  and  other  conditions  pertaining  to  the  newness 
of  the  work,  and  we  ought  to  l)e  satisfied  if  now  we  can  perceive  an  unmistakable 
drift  of  energy  toward  tlie  highest  and  most  useful  function  an  experiment  station 
can  exercise.  Is  such  a  drift  plainly  perceptible?  In  some  (juarters,  but  to  a  disap- 
pointing extent  in  general.  We  have  not  yet  risen  to  the  high  conception  of  our 
duties  and  responsibilities  as  ably  set  forth  in  the  presidential  address  of  Director 
Armsby.  We  are  not  yet  a  source  of  abundant  nourishment  to  the  higher  education. 
The  pages  of  our  reports  and  l)unetins  so  far  contain  comparatively  little  that  will 
find  a  permanent  place  in  records  of  scientific  and  industrial  progress. 

Shall  Ave  not  be  taught  by  history  and  experience?  Can  Ave  not  see  that  the  con- 
tril3utions  to  knoAvledge  Avhich  have  entered  into  the  Avarj)  and  Avoof  of  agricultural 
practice  are  those  which  have  been  proclaimed  from  the  inner  temple  of  science? 
Search  the  libraries  of  the  Avorld  and  the  experience  of  men  and  you  Avill  find  that 
the  discoveries  of  scientific  truth  which  are  to-day  blessing  the  farmer  in  his  daily 
toil  are  inostly  those  which  have  been  reached  through  the  seA^erest  and  most  search- 
ing iuA^estigations.  The  stations  can  most  surely  aid  agriculture  by  laying  founda- 
tions, and  for  these  Ave  must  dig  deep.  When  a  really  important  fact  is  established, 
Ave  need  have  little  concern  about  its  ultimate  utilization  by  farm  practice.  It  is 
easier  to  cut  a  diamond  to  its  setting  than  it  is  to  find  it.  We  can  trust  the  ingenuity 
and  business  ability  of  our  progressive  agriculturists  to  assimilate  in  time  all  that  is 
of  real  benefit  to  their  calling.  In  fact,  this  part  of  progress  is  largely  in  their  hands, 
no  matter  how  much  Ave  stimulate  their  efforts  l)y  illustrative  experiments. 

There  is  perhaps  no  occasion  for  entering  at  this  time  into  a  critical  discussion  of 
the  details  of  station  administration,  further  than  to  mention  one  serious  fault,  Avhich 
there  is  a  general  disposition  to  acknowledge. 

Reference  is  made  to  the  division  of  our  energies  into  numerous  and  interrupted 
lines  of  inquiry  Avithout  following  any  one  of  them  in  an  exhaustive  AA'ay  to  a  con- 
clusiA^e  finish.  How  often  do  we  find,  in  attempting  to  compile  the  knoAvledge  per- 
taining to  a  question  supposed  to  be  reasonably  Avell  answered,  that  there  are  many 
Aveak  or  imperfect  links  in  the  chain  of  CAidence  or  that  the  chain  Avas  begun  and  all 
its  links  Avere  not  forged.  We  are  able  to  point  to  some  pieces  of  American  iuA^esti- 
gationthat  are  models  of  thoroughness  and  completeness,  and  these  are  they  Avhich, 
in  the  time  to  come,  Avill  be  to  us  a  source  of  the  largest  benefit  and  satisfaction. 

Those  to  Avhom  the  administration  of  our  stations  is  intrusted  can  do  no  better 
than  to  carefully  consider  Avhat  are  the  more  important  problems  Avaiting  to  be  mas- 
tered and  then  besiege  them  until  they  capitulate.  We  can  not  afford  to  longer 
content  ourselves  Avith  easy  dashes  at  the  easy  things.  We  must  set  ourselves  at  the 
large  and  difficult  problems  Avhich  Ave  have  aA^oided  because  they  looked  so  formi- 
dable. 

The  foregoing  vSuggestions  are  not  made  in  the  spirit  of  censoriousness.  I  am 
mindful  of  the  difficulties  Avhich  boards  of  trustees  and  college  presidents  have  met 
in  the  administration  of  the  institutions  under  their  care  where  consideration  of 
expediency  and  the  adjustment  of  greatly  varied  and  sometimes  conflicting  interests 
have  caused  a  necessary  departure  from  the  ideal  conditions.  Doubtless  Ave  haA^e 
all  done  Avhat  Ave  thought  Avas  Avisest  and  best  under  the  attendant  circumstances, 
but  there  should  be  a  constant  pressure  toAvard  the  ideals  Avhich  in  some  particulars 
I  have  tried  to  set  forth. 

Friends,  and  coAvorkers,  the  record  Avhich  our  experiment  stations  make  is  a  mat- 
ter of  great  moment  to  the  members  of  this  Association.    We  represent  by  far  the  most 
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ambitious  and  extensive  scientific  effort  in  which  the  people  of  this  nation  are  to-day 
engaged.  Our  ideals,  our  intelligence,  our  integrity  of  thought,  and  our  abihty,  in 
things  scientific,  Avill  he  judged  l^y  the  outcome  of  our  labors.  Our  patriotic  pride, 
no  less  than  the  interests  of  the  great  industry  which  Ave  serve,  demands  that  our 
standards  shall  be  the  highest. 

In  the  closing  years  of  the  century  al)out  to  end  we  have  been  laying  fomidations 
deep  and  broad  upon  which  Ave  may  build,  if  Ave  Avill,  a  superstructure,  so  grand  in 
proportions  and  so  beneficent  in  its  uses  that  the  Avhole  Avorld  will  be  compelled  to 
admire  our  achievements.  May  the  spirit  of  truth  and  of  just  discrimination  so  pos- 
sess us  that  Avhen  the  great  clock  of  the  universe  shall  sound  its  hundredth  stroke 
and  summon  us  to  the  work  of  a  new  day,  Ave  shall  carry  Avith  us  the  Avisdom  and 
purpose  essential  to  the  right  use  of  the  opportunities  that  are  entailed  upon  us. 

W.  A.  Henry,  of  Wisconsin,  offered  the  folio Aving  resolution: 

Resolvrd,  That  it  is  the  judgment  of  this  Association  that  the  director  and  the 
heads  of  divisions  of  station  Avork  should,  if  possible,  devote  their  Avhole  time  to  the 
Avork  of  iuA'estigation.  If  this  is  impossible,  then  it  is  essential  to  good  work  that 
such  heads  of  divisi<  )ns  shall  spend  their  best  efforts  in  the  station  work  and  act 
secondarily  as  teachers  in  a  limite<l  Avay.  If  there  is  to  be  a  combination  of  iiiA^esti- 
gationand  instruction,  then  the  investigator  shall  direct  the  instruction  and  not  the 
instruction  direct  the  investigation. 

The  resolution  Avas  referred  to  the  executiA'e  committee,  but  reached  their  hands 
too  late  for  action. 

W.  0.  Atwater,  of  Connecticut,  addressed  the  Association  as  follows: 

The  Connecticut  Experiment  Station. 

To  Connecticut  belongs  the  honor  of  establishing  the  first  agricultural  experiment 
station  in  the  United  States.  This  institution  l  )egan  itsAvork  in  the  chemical  labora- 
tory of  Wesleyan  Tniversity  in  1S75.  Experiment  stations  had  already  been  in 
operation  in  Europe  for  twenty-five  years.  Their  success  in  promoting  the  interests 
of  agriculture  by  scientific  investigation  had  l)een  so  marked  that  similar  institutions 
were  being  established  in  other  countries.  Efforts  in  the  same  direction  Avere  being 
made  in  the  United  States.  In  Connecticut,  especially,  the  public  had  been  gradu- 
ally educated  up  to  the  idea  l)y  the  labors  of  such  men  as  Profs.  John  P.  Norton, 
S.  W.  Johnson,  and  W.  H.  Brewei',  of  Yale  UniA'ersity,  and  T.  S.  Gold,  secretarv  of 
the  Connecticut  State  B(jard  of  Agriculture. 

In  1873  a  definite  movement  in  this  direction  Avas  started  in  a  meeting  of  the  State 
Board  of  Agriculture  Avhen  Professor  Johnson,  of  the  Sheffield  Scientific  School  and 
Professor  Atwater,  of  Wesleyan  University,  urged  the  estaljlishment  of  an  agricul- 
tural exj^eriment  station  in  this  State.  A  committee  Avas  appointed  to  press  the 
matter  and  meetings  in  the  interests  of  the  enterprise  were  held  in  different  parts  of 
the  State.  A  proposition  Avas  brought  before  the  legislature  of  1874  and  again  before 
that  of  1875,  Imt  only  a  few  farmers  took  an  active  interest  in  the  enterprise.  AVhen 
it  became  apparent  that  the  leglislature  Avould  not  grant  the  appropriation  asked  for, 
Mr.  Orange  Judd,  of  the  American  Agriculturist,  then  a  resident  of  Middletown, 
offered,  on  his  OAvn  part,  SI, 000,  and  on  the  part  of  AVesleyan  University,  the  free  use 
of  the  chemical  lal:)oratory  in  Orange  Judd  Hall,  Avhichliad  been  given  by  him  to 
that  institution.  These  (jffers  Avere  made  on  condition  that  the  legislature  Avould 
appropriate  82,800  per  annum  for  tAvo  years  for  the  Avork  of  the  station.  It  Avas 
urged  that  in  this  Avay  the  usefulness  of  such  an  enterprise  Avould  be  demonstrated 
and  that  it  Avould  then  receive  generous  and  earnest  support.  Stimulated  by  this 
the  legislature  unanimously  passed  an  act  making  the  appropriation  thus  proposed. 
The  act  Avas  approved  July  2,  1875.  In  October  the  Avork  began.  Professor  AtAA'ater 
Avas  made  director,  the  services  of  chemical  assistants  AA'ere  secured,  and  thus  the 
first  agricultural  exi:)eriment  station  organized  in  America  Avas  an  accomplished  fact. 

At  the  end  of  the^tAvo  years  proA'ided  for  in  the  original  bill  the  faith  of  the  pro- 
moters Avas  justified  by  the  facts.  Xotwithstanding  the  scA^ere  financial  depression 
of  1887,  the  legislature  of  that  year  passed,  Avithout  a  Avord  of  opposition,  a  bill  mak- 
ing a  permanent  annual  appropriation  of  85,000  "to  promote  agriculture  by  scientific 
investigation  and  experiment.''  The  station  was  organized  under  the  direct  control 
of  the  State  and  permanently  located  in  Xcav  Haven.  The  laboratories  of  the  Shef- 
field Scientific  School  Avere  throAAm  open  for  its  occupation  until  1882,  when  sep.^rate 
buildings  and  grounds  Avere  provided  by  the  State  in  the  suburbs  of  that  city.  Prof. 
S.  AV.  Johnson  Avas  director  from  1877  until  1899  Avhen,  on  his  resignation.  Dr.  E.  H. 
Jenkins,  Avho  had  been  connected  Avith  the  institution  since  1876,  Avas  made  director. 

Tne  example  set  by  Connecticut  in  1S75  was  soon  followed  in  other  parts  of  the 
comitry.    AVithin  a  dozen  years  some  twelve  experiment  stations  in  as  many  differ- 


52 


'^nt  States  were  in  successful  operation.  So  great  was  the  usefulness  of  the  enterprise 
that  in  1877  Congress  made  the  enterprise  national  by  the  passage  of  the  so-called 
Hatch  Act,  which  appropriated  |15,000  per  year  for  each  State  and  Territory  in  the 
Union  for  the  establishment  of  experiment  stations.  The  |15,000  given  to  Connecti- 
cut was  divided  between  the  State  Experiment  Station  in  New  Haven  and  the  Storrs 
Agricultural  School.  The  trustees  of  the  latter  institution,  finding  that  the  more 
abstract  inquiries  could  be  best  carried  out  at  an  institution  possessed  of  large  scien- 
tific equipment,  requested  Professor  Atwater,  of  Wesleyan  University,  to  undertake 
the  directorship  and  carry  out  the  chemical  work  in  his  laboratory.  The  trustees 
of  Wesleyan  University  assented,  and  in  1888  the  Storrs  Station  was  established 
under  his  supervision,  the  agricultural  work  being  carried  out  in  connection  Avith 
the  State  institution  at  Storrs  and  by  cooperation  with  farmers  in  different  parts  of 
ihe  State.  In  order  to  more  successfullv  coordinate  the  work  of  the  stations  in  vari- 
ous parts  of  the  country,  to  render  needed  assistance,  and  to  collate  and  disseminate 
the  results  of  their  inquiries,  Congress  provided  for  a  central  scientific  bureaw  in  con- 
nection with  the  Department  of  Agriculture  at  Washington.  This  was  established 
in  1888.  Prof.  W.  0.  Atwater  was  made  the  first  director,  and  carried  on  the  work 
for  several  years  while  still  retaining  his  connection  with  Wesleyan  University 
and  the  two  experiment  stations  in  Connecticut.  When  this  task  became  too  heavy, 
he  retired  from  the  directorship  of  the  Office  of  Experiment  Stations.  Mr.,  A.  W. 
Harris,  a  graduate,  and  for  a  time  member  of  the  faculty  of  Wesleyan,  had  been 
assistant  director,  and  was  appointed  director,  remaining  in  the  office  until  his  res- 
ignation, in  1893,  to  become  the  president  of  the  Maine  State  College,  now  the  Uni- 
versity of  Maine.  At  that  time  Dr.  A.  C.  True,  likewise  a  graduate  and  former 
member  of  the  faculty  of  Wesleyan,  as  well  as  successor  of  Mr.  Harris  as  assistant 
director,  was  made  the  head  of  the  Office,  and  still  occupies  that  position. 

The  growth  of  the  experiment  station  movement  has  been  very  remarkable.  There 
are  now  57  of  these  institutions  in  operation  in  all  the  States  and  Territories,  and  in 
Alaska  and  Hawaii.  An  appropriation  has  already  been  made  for  the  establishment 
of  a  station  in  Porto  Rico,  and  one  in  the  Philippines  is  also  in  contemplation.  The 
total  income  for  the  year  1900  was  5t)l,170,857.78,  of  which  1^720,000  was  received  from 
the  National  Government  and  the  remainder  from  the  State  governments  and  other 
sources.  In  addition,  the  Office  of  Experiment  Stations  had  an  appropriation  of 
845,000.  The  stations  employed  in  that  year  693  persons  in  the  work  of  experimental 
and  scientific  inquiry.  The  movement  has  become  the  most  important  of  the  scien- 
tific enterprises  Avhich  our  nation  has  undertaken  and  the  most  extensive  of  the  kind 
undertaken  by  any  nation.  To-day  the  experiment  station  in  the  United  States  is 
almost  as  firmly  established  as  the  public  school.  This  is  not  simply  because  of  the 
material  benefit  it  brings  to  the  farmer,  but  also  because  of  its  educational  influence — 
the  intellectual  uplift  which  it  gives. 

The  pioneers  who  more  than  a  quarter  of  a  century  ago  did  the  work  which  led  to 
the  establishment  of  the  first  experiment  station  in  Connecticut  little  thought  that  a 
quarter  of  a  century  would  bring  such  fruit  from  the  seed  they  tried  to  sow. 

To  the  friends  of  Wesleyan  University  and  the  people  of  Middletown  and  vicinity 
an  especial  object  of  interest  is  the  connection  of  Wesleyan  University  with  the  enter- 
prise. The  list  of  men  who  have  been  connected  with  the  experiment  station  work 
at  Middletown,  and  since  holding  prominent  positions  in  other  institutions,  includes 
Dr.  A.  T.  Neal,  of  Wesleyan,  1873^  who  left  Middletown  to  become  chemist  of  the  New 
Jersey  Experiment  Station  and  was  afterwards  made  director  of  the  Delaware  Experi- 
ment Station,  which  position  he  still  holds.  Others  are  Dr.  E.  H.  Jenkins,  who  has 
already  been  referred  to,  and  is  now  the  director  of  the  Connecti<.;ut  Experiment 
Station;  Prof.  Walter  Ballantyne,  for  several  years  and  until  his  lamented  death,  the 
very  efficient  and  useful  professor  of  agriculture  and  chemist  of  the  Experiment 
Station  and  the  Maine  State  College;  Prof.  E.  P.  Yoorhees,  of  Rutgers  College, 
director  of  the  New  Jersey  Experiment  Station,  and  Prof.  W.  H.  Jordan,  formerly 
director  of  the  Maine  State  Experiment  Station  and  for  a  number  of  years  past  the 
director  of  the  New  York  Experiment  Station,  which  is  the  largest  institution  of  the 
kind  in  the  world. 

Another  graduate  of  Wesleyan  who  has  been  prominent  in  connection  with 
experiment  station  work  is  Prof.  C.  D.  Woods,  of  the  class  of  1880,  who  was  for  a 
number  of  years  associated  with  Professor  Atwater  as  assistant  in  the  chemical  labo- 
ratory and  was  chemist  and  vice-director  of  Storrs  Station  from  the  time  of  its  estab- 
lishment until  1896,  when  he  was  made  director  of  the  Maine  Experiment  Station, 
and  professor  of  agriculture  and  dean  of  the  agricultural  department  of  the  Maine 
State  College,  now  the  University  of  ■Maine.  A  number  of  other  gentlemen  who 
have  Ijeen  in  the  jtast  connected  with  the  chemical  laboratory  at  Wesleyan  have 
become  prominent  in  other  institutions.    Among  these  are  Prof.  John  H.  Long, 
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since  professor  of  chemistry  at  Northwestern  University  and  in  the  Chicago  Medical 
School;  Prof.  Milton  Whitney,  now  head  of  the  Division  of  Soils,  Department  of 
Agriculture;  Prof.  George  P.  Merrill,  the  curator  of  the  National  Museum  in  Wash- 
ington, besides  a  considerable  number  of  still  younger  men  who  are  rapidly  coming 
into  prominence. 

One  outgrowth  of  the  experiment  station  work  is  found  in  the  food  and  nutrition 
investigations  which  were  begun  in  the  chemical  laboratory  of  Wesleyan  University, 
afterwards  taken  up  by  the  Smithsonian  Institution,  the  United  States  Fish  Commis- 
sion, the  United  States  Department  of  Labor,  the  Storrs  Experiment  Station,  and, 
finally,  by  the  United  States  Department  of  Agriculture,  with  the  aid  of  a  special 
appropriation  from  Congress.  The  State  of  Connecticut  also  makes  a  special  appro- 
priation in  aid  of  this  inquiry.  The  headquarters  is  in  the  chemical  laboratory  of 
Wesleyan  University.  Those  carried  out  by  Congressional  authority  are  in  charge  of 
Professor  Atwater  as  special  agent  of  the  Department  of  Agriculture.  The  scientific 
work  is  carried  on  at  leading  educational  institutions  and  experiment  stations  in 
different  parts  of  the  United  States,  though  the  chief  center  is  at  Wesleyan  University. 

The  time  was  when  the  higher  institutions  of  learning  were  interested  chiefly  in 
what  belongs  to  purely  intellectual  culture.  They  have  come  to  learn  that  what 
most  takes  hold  on  life  is  most  worthy  of  their  highest  effort.  They  include  in  that 
effort  to-day  not  simply  the  classics,  the  mathematics,  and  the  other  so-called  human- 
ities of  the  olden  time,  but  the  larger  list  of  subjects  of  human  thought  and  action, 
the  humanities  in  the  truer  sense,  and  the  subjects  in  which  the  mind  of  man  busies 
itself  with  those  things  which  help  to  the  larger  culture  of  mind  and  heart  and  the 
improvement  of  the  physical,  the  mental,  and  the  moral  condition  of  mankind. 

LATER  HISTORY  OF  THE  C'( )XNECTICrT  STATIOX. 

The  period  of  trial  thus  passed,  the  period  of  great  success  began.  The  law  under 
which  the  station  was  permanently  organized  i^rovided  that  its  management  should 
be  vested  in  a  small  board  of  control.  One  was  to  be  chosen  by  the  Sheffield  Scientific 
School  and  one  by  Wesleyan  University,  thus  providing  for  the  higher  scientific  and 
educational  element  in  its  policy  and  management.  The  agricultural  interests  were 
represented  in  the  choice  of  one  member  by  the  State  Board  of  Agriculture  and  one 
by  the  State  Agricultural  Society.  The  responsibility  of  the  State  was  recognized 
in  the  appointment  of  two  members  by  the  governor,  with  the  advice  and  consent  of 
the  senate,  and  in  the  provision  that  the  governor  himself  should  also  be  a  member. 
In  a  State  like  Connecticut,  where  partisan  politics  have  very  little  to  do  with  the 
administration  of  public  trusts,  this  plan  has  proven  safe  and  wise,  and  finally,  the 
fact  that  a  director  of  a  station  should  have  a  share  in  its  general  administration  was 
recognized  by  making  the  director  also  an  ex  officio  member  of  the  board.  The 
money  is  placed  in  these  men's  hands  to  manage  as  their  wisdom,  their  experience, 
and  their  public  spirit  shall  decide. 

AVhen  this  act  was  passed  the  Sheffield  Scientific  School,  then  the  agricultural  and 
mechanical  college  of  the  State,  provided  accommodations  for  the  station  in  its  lab- 
oratory. The  newly  organized  board  selected  for  its  director  the  Nestor  of  American 
agricultural  chemists,  Professor  Johnson,  and  he  chose  for  assistants  two  of  his 
former  students,  Doctors  Jenkins  and  Armsby.  As  since  that  time  I  have  had  no 
further  share  in  the  management  than  belongs  to  a  member  of  the  board  of  control, 
I  hope  I  shall  not  seem  unduly  boastful  in  referring,  as  I  do,  with  pride  to  the  notable 
success  and  steady  growth  in  resources  and  influence  which  it  has  since  that  time 
enjoyed. 

When,  after  long  years  of  usefulness,  the  director  some  months  ago  resigned  the 
management,  the  board  and  the  friends  of  the  station  felt  themselves  still  fortunate 
in  being  able  to  appoint  to  his  place  Dr.  Jenkins,  who  for  many  years,  as  vice-director, 
had  borne  a  very  large  share  of  the  responsibility.  The  full  confidence  which  the 
community  and  the  State  legislature  have  continually  placed  in  the  station  is  evinced 
by  the  generous  sums  which  have  been  given  from  year  to  year  to  provide  buildings 
and  equipment  and  to  increase  the  amounts  available  for  current  expenses.  When 
the  Hatch  Act  had  been  passed,  the  |15,000  coming  to  the  State  of  Connecticut  was 
by  act  of  the  legislature  divided,  one-half  being  given  to  the  State  station  and  the 
other  half  to  the  Storrs  Agricultural  School,  now  the  Connecticut  Agricultural  Col- 
lege, for  the  establishment  of  a  station  under  the  auspices  of  that  institution. 

A  citizen  of  Connecticut,  who  had  been  greatly  impressed  by  the  usefulness  of  the 
experiment  stations,  made  provisions  in  his  will  by  which  at  his  death,  which 
occurred  not  long  since,  his  estate,  valued  at  nearly  a  quarter  of  a  million  dollars, 
was  bequeathed  to  the  station— one-half  at  his  death  and  the  other  half  on  the  death 
of  a  residuary  legatee. 
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In  what  the  station  has  been  in  the  past  and  what  it  now  is  we  find  abundant 
promise  of  its  constantly  increasing  usefuhiess.  It  examines  fertiUzers  and  feeding 
stuffs  and  seeds;  it  identifies  grasses,  weeds,  bhghts,  mildews,  and  useful  or  injurious 
insects;  it  w^atches  and  exposes  the  adulteration  of  foods;  it  makes  diversified  exper- 
iments m  its  chemical,  botanical,  mycological,  horticultural,  and  entomological 
departments;  it  studies  the  growth  of  plants  and  the  effects  of  fertilizers  in  the 
greenhouse  and  in  the  field;  it  cooperates  successfully  with  individuals  and  organiza- 
tions of  farmers  in  experiments  in  different  parts  of  the  State;  it  supports  a  grass 
garden  of  remarkable  interest  under  the  management  of  a  special  agent,  and  it  is  about 
organizing  experiments  in  forestry.  Nor  is  it  in  the  least  forgetful  of  the  importance 
and  the  claims  of  abstract  research,  as  is  proven  by  special  inquiries  in  its  chemical 
and  other  laboratories. 

Fortunately  free  from  the  disturbances  of  party  politics,  situated  close  to  one  of 
our  leading  universities,  with  the  great  advantage  of  access  to  its  libraries  and  of 
constant  association  with  its  specialists,  enjoying  the  full  confidence  of  the  commu- 
nity and  the  liberal  support  of  the  legislature,  it  comes  very  near  to  realizing  the 
ideal  of  the  American  agricultural  experiment  station. 

THE  STORES  STATION. 

When  in  1888  the  trustees  of  the  Storrs  School  found  themselves  face  to  face  with 
the  responsibility  of  organizing  and  maintaining  an  agricultural  experiment  station, 
without  the  special  advantages  which  the  State  station  enjoyed,  with  its  laboratories 
and  other  eqaipment  and  its  close  connection  with  a  great  university,  they  were  nat- 
urally anxious  that  in  some  way  their  station  should  come  as  near  as  possible  to 
holding  its  own  alongside  of  the  stations  which  enjoyed  such  advantages.  Hesitating 
to  ask  the  State  for  gifts  of  money  to  provide  them,  they  came  to  Wesleyan  Uni- 
versity and  asked  its  professor  of  chemistry  to  assume  the  directorship  and  prosecute 
the  chemical  inquiries  in  his  laboratory.  With  the  cordial  encouragement  of  the 
board  of  trustees,  the  proposal  was  accepted  and  arrangements  were  made  by  which 
the  agricultural  work  should  be  done  at  Storrs  under  the  immediate  charge  of  the 
Storrs  School.  Mr.  C.  D.  Woods,  who  had  been  for  some  years  assistant  in  the 
chemical  investigations  at  Wesleyan,  became  chemist  and  afterwards  vice-director, 
and  in  due  time  Professor  Conn,  of  the  University,  was  led  to  undertake  bactterio- 
logical  studies  which  had  an  important  bearing  upon  the  dairy  industries. 

Of  the  work  of  this  station  it  is  hardly  fitting  that  I  should  speak.  How  some  of 
it  is  done  we  hope  to  have  the  privilege  of  showing  you  to-day. 

At  the  request  of  the  convention,  Professor  Atwater  gave  an  account  of  the  respira- 
tion calorimeter  and  of  the  nutrition  investigations  in  progress  at  Wesleyan  University. 

Evening  Session,  Wednesday,  November  14,  1900. 

The  convention  was  called  to  order  at  7.40  p.  m..  President  Stubbs  in  the  chair. 
H.  J.  Wheeler,  of  Rhode  Island,  submitted  the  following  report  of  the  committee 
on  uniform  fertilizer  laws: 

Report  of  the  Standing  Committee  on  Uniform  Fertilizer  Laws. 

During  the  year  the  committee  has  been  in  correspondence  with  parties  in  several 
States  where  new  laws  were  about  to  be  enacted  or  where  the  existing  laws  were  to 
be  amended.  In  each  case  copies  of  the  resolution  adopted  by  the  Association  at 
Washington,  D.  C,  in  1898,  were  forwarded  to  those  interested,  and  the  arguments 
for  drafting  or  amending  the  laws  in  accordance  with  this  resolution  were  presented. 
It  is  reasonable  to  believe  that  by  persistent  efforts  in  this  direction  much  may  be 
accomplished  in  the  line  of  securing  greater  uniformity.  The  many  calls  upon  the 
financial  resources  of  the  Association  have  not  seemed  to  justify  any  expenditures  on 
the  part  of  the  committee  for  the  purpose  of  attempting  to  secure  national  fertilizer 
legislation.  It  is,  however,  possible  that  your  committee  may  yet  find  it  practicable 
to  lend  certain  aid  to  such  a  movement. 

H.  J.  Wheeler,  Chairman. 

The  report  was  accepted. 

The  report  of  the  committee  on  graduate  studv  at  Washington  was  presented  by 
A.  C.  True. 
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Report  of  Committee  on  Graduate  Study  at  Washington. 

In  order  that  the  Association  may  have  a  clear  understandino^  of  the  recent  action 
of  the  committee  on  graduate  study,  which  forms  the  main  subject  of  this  report,  it 
seems  necessary  to  briefly  review  the  earher  work  of  the  committee.  The  committee 
originated  at  the  meeting  of  the  Association  held  at  Minneapolis  in  July,  1897.  Its 
first  report  w^as  presented  to  the' Association  in  November,  1898,  at  the  convention 
held  at  Washington,  D.  C.  In  this  report  the  committee  made  the  following  recom- 
mendation : 

' '  It  submits  tentatively,  however,  that  Congress  might  be  asked  to  provide  for 
the  establishment  of  an  administrative  office  in  Washington,  preferably  in  the 
Smithsonian  Institution,  in  which  graduate  students  of  the  institutions  we  represent, 
and  others  as  well,  might  be  enrolled  and  directed  to  the  appropriate  department." 

Some  of  the  reasons  which  led  the  committee  to  think  that  the  Smithsonian  Insti- 
tution might  appropriately  be  the  center  for  this  enterprise  were  pointed  out  at  the 
same  time.  The  Association  approved  the  recommendation  of  the  committee,  which 
thus  felt  itself  instructed  to  make  an  effort  to  secure  the  cooperation  of  the  Smith- 
sonian Institution  in  this  undertaking.  Therefore,  in  December,  1898,  a  full  report 
of  the  proceedings  of  the  Association  in  this  subject  was  communicated  to  the  Secre- 
tary of  that  Institution,  and  he  was  asked  to  bring  this  matter  to  the  attention  of 
the  Regents.  In  this  communication,  after  a  statement  of  the  action  of  the  Associa- 
tion, the  following  request  was  made: 

' '  The  committee  further  earnestly  request  you  and  the  Regents  of  the  Smithsonian 
to  intimate  to  us  if  the  Institution  would  accede  to  what  is  the  first  preference  of  all 
the  educators  who  have  been  consulted — the  establishment  of  an  administrative 
office  in  the  hands  of  the  Regents  and  Secretary  of  the  Smithsonian  Institution.  If 
the  Regents  will  consider  the  proposition,  the  committee  would  like  to  have  the 
Regents  exercise  full  power  as  to  the  entire  plans  for  the  organization  of  said  admin- 
istrative office.  In  case  of  favorable  consideration,  the  committee  would  be  glad  to 
know  what  steps  the  committee  should  take  further." 

This  communication  was  laid  before  the  Board  of  Regents  at  its  annual  meeting  in 
January,  1899,  at  which  time  the  following  resolution  was  passed: 

^'Resolved,  That  the  communication  from  the  committee  representing  the  agricul- 
tural colleges  of  the  United  States  V)e  referred  to  a  committee  of  Regents  to  be 
appointed  by  the  Chancellor  to  consider  the  same  and  all  kindred  questions,  and  to 
make  a  report  thereon  at  the  next  meeting  of  the  Board." 

The  Chancellor  appointed  the  executive  committee,  consisting  of  J.  B.  Henderson, 
William  L.  Wilson,  and  Alexander  Graham  Bell,  and  also  J.  B.  Angell  and  R.  R. 
Hitt.    The  Secretary,  at  his  own  request,  was  not  made  a  member  of  the  committee. 

This  committee  held  the  matter  in  abeyance  nearly  a  year,  but  finally — 

"A  joint  meeting  of  the  committees  on  graduate  study  of  the  Regents  of  the  Smith- 
sonian Institution  and  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations  was  held  December  27,  1899,  in  Washington,  D.  C,  at  the  resi- 
dence of  Mr.  J.  B.  Henderson,  at  his  invitation.  There  were  present  of  the  Regents 
Messrs.  J.  B.  Henderson,  A.  Graham  Bell,  and  R.  R.  Hitt;  of  the  Association,  M.  H. 
Buckham,  president  of  the  University  of  Vermont;  H.  H.  Goodell,  president  of  the 
Massachusetts  Agricultural  College;  Alexis  Cope,  secretary  of  Ohio  State  University; 
J.  H.  Washburn,  president  of  the  Agricultural  and  Mechanical  College  of  Rhode 
Island,  and  A.  C.  True,  director  of  the  Office  of  Experiment  Stations." 

At  this  joint  meeting  your  committee  presented  a  tentative  outline  plan  for  a 
bureau  of  graduate  study  in  the  Smithsonian  Institution,  and  set  forth  some  of  the 
reasons  why  that  Institution  should  undertake  the  management  of  such  a  bureau. 
Subsequently,  January  11,  1900,  the  secretary  of  your  committee.  President  Harper, 
of  Chicago  University,  as  a  representative  of  the  National  Educational  Association, 
and  Secretary  Langley,  of  the  Smithsonian  Institution,  met  at  the  home  of  Regent 
Alexander  Graham  Bell  and  discussed  this  matter.  At  this  time  a  brief  memoran- 
dum was  made  by  President  Harper  and  Dr.  True,  embodying  the  points  of  agree- 
ment between  the  committees  of  the  two  associations,  as  follows: 

"  (1 )  That  the  Regents  of  the  Smithsonian  Institution  ask  the  Congress  of  the  United 
States  for  a  special  appropriation  for  the  work  of  research  and  investigation,  to  be 
conducted  under  their  supervision  by  persons  properly  qualified  therefor.  Such 
work  to  be  so  conducted  as  to  utilize  the  libraries,  scientific  collections,  apparatus, 
and  laboratories  owned  by  the  United  States,  and  in  charge  of  the  officers  of  the 
United  States,  for  investigations  and  researches,  under  regulations  to  be  prescribed 
by  the  said  Regents,  and  as  far  as  shall  be  mutually  agreed  upon  between  the  said 
Regents  and  the  heads  of  the  several  Executive  Departments  of  the  Government,  the 
Librarian  of  Congress,  Commissioner  of  Labor,  Commissioner  of  Fish  and  Fisheries, 


56 


and  the  Secretary  of  the  Sniith.-nnian  In>titation,  with  a  view  of  carryino-  out  the 
pohcy  of  Congress,  declared  in  the  joint  resohition  of  April  12.  1S92. 

"(2)  That  the  Regents  ask  the  general  public  for  gifts  of  money,  to  Ije  used  in  pro- 
viding buildings,  laboratories,  equipments,  and  endowments,  for  purpi  . ses  <:>f  in-ti'uc- 
tion,  such  instruction  to  be  limited  to  students  who  are  graduatt^s  oi  pi'«)perlv 
accredited  institutions,  or  those  who  are  otherwise  properly  qualified,  it  being  under- 
stood that  it  shall  not  be  the  purpose  of  the  Smithsonian  Institution  to  confer  degrees 
of  any  kind  in  connection  with  such  instruction. 

(3  )  That  the  Regents  formulate  a  plan  for  the  appointment  of  an  advisory  board, 
the  members  of  said  board  to  represent  the  leading  educational  institutions  of  the 
country,  with  a  view  to  securing  the  active  cooperation  of  the  colleges  and  universi- 
ties of  the  cuuntry  in  carrying  on  this  enterprise."' 

This  and  other  papers  in  the  case  were  sent  to  Secretary  Langley  by  Dr.  True,  Avho 
also  had  another  personal  interview  with  Regent  Henderson  and'Secretary  Langley 
just  before  the  meeting  of  the  Regents,  January  24,  1900.  AVhen  the  Regents  met  a 
full  report  on  this  subject  was  made  to  them  by  Mr.  Henderson,  chairman  of  this 
committee,  which  concluded  as  follows: 

'•And  nnAv.  in  conclusion,  your  committee  does  not  hesitate  to  express  its  warm 
and  deci<led  sympathy  with  the  general  purposes  oi  the  movement  thus  made  for 
your  con-i<le]'antjn.  The  ol:)ject  sought  commends  itself  to  us  all.  and  the  zeal  and 
ability  with  Avhich  it  has  l:)een  pressed  upon  our  consideration  by  the  very  al'le  and 
distinguisheil  educators  and  scientists  connected  with  these  colleges  furnish  ample 
assurance  that  the  consummation  of  the  great  and  leading  object  sought  by  them  is 
only  a  question  of  time.  The  material  abeady  collected  in  the  bureaus  and  depart- 
ments of  the  Government  furnishes  a  rich  mine  of  educational  wealth  that  Avill  n(jt 
be  permitted  to  remain  forever  undeveloped.  This  material  is  n(  >w  1  teing  constantly 
enriched  by  the  most  valuable  additions  to  its  present  enormous  wealth.  Already  it 
has  invited  to  the  national  capital  many  distinguished  scientists,  anxious  to  avail 
themselves  of  the  superior  advantages  thus  offered  for  investigation  and  research. 

'•Your  committee,  however,  is  painfully  impressed  with  the  fact  that  the  powers 
of  the  Smithsonian  Institution  as  at  present  organized  are  scarcely  broad  enough 
to  embrace  eke  work  proposed.  And  the  committee  is  equally  impressed  with  the 
fact  that  even  with  enlarged  authority  its  i)resent  financial  condition  would  abso- 
lutely prevent  anything  like  efficient  and  creditable  performance  of  the  work  con- 
templated. 

'•It  is  well  known  to  the  members  of  this  Board  that  a  great  wealth  f>i  material — 
material  which  would  be  of  immense  utility  in  the  successful  accomplishment  of  the 
purposes  indicated  by  the  associated  colleges — lies  buried  in  the  crypts  ami  cellars  of 
the  National  Museum. 

"If  our  Institution  is  unable  for  want  of  room,  as  it  undouV)tedly  is.  even  to  place 
this  valuable  material  on  exhiVjition  for  the  public  eye  and  as  little  aljle  to  arrange  it 
for  scientific  uses,  the  problem  of  providing  halls  for  lectures  and  meeting  the  neces- 
sary expenditures  incident  to  the  work  proposed  becomes  serious  an^l  formidable 
in  the  extreme. 

''Your  committee  is  not  prepared  to  make  definite  recommendations  to  the  Board 
for  its  final  or  ultimate  action. 

'' '  That  which  is  clearly  inexpedient  to-day  may  become  not  only  expedient  but 
eminently  desirable  to-morrow. 

"If  in  your  judgment  the  committee  should  retain  its  powers  and  report  progress 
from  time  to  time  in  the  future  it  will  be  our  highest  pleasure  to  comply  witli  y<\>\iv 
further  demands. ' ' 

Without  taking  any  action  on  this  somewhat  indefinite  recommendation  of  its  com- 
mittee, the  Board  of  Regents  adjourned  subject  to  the  call  of  the  Chancellor. 

2so  further  meeting  of  the  Board  has  been  held.  Further  consideration  of  this 
matter  will  proljably  not  he  had  at  the  earliest  until  its  next  annual  meeting  in 
January.  1901.  an<l  it  noAv  seems  very  unlikely  that  favorable  action  can  be  secured 
from  this  Board  at  any  time. 

In  February,  1900.  a  joint  meeting  of  your  c^jmrnittee  and  that  of  the  National 
Educational  Association  was  held  at  Chicago.  As  the  result  the  committee  of  the 
latter  association  formulated  a  report  in  which  it  to<  >k  the  position  that  in  case  the 
cooperation  of  the  Smithsonian  Institution  could  nr»t  be  secured  an  effort  should  be 
made  to  organize  this  Avork  in  connection  Avith  the  Bureau  of  Education. 

MeauAvhile  the  Secretary  of  Agriculture,  encouraued  V»y  the  attitude  and  action  of 
this  Association  regarding  graduate  study  at  Washinut(  in.  lias  inaugurated  a  plan  by 
Avhich  graduates  of  land-grant  colleges  are  arlmitted  to  the  Department  of  Ai^riculture 
as  student  aids  in  its  work,  and  have,  at  the  :-ame  time,  favorable  opportunities  for 
study  and  research  on  their  own  account. 
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In  accordance  with  this  plan  graduates  of  these  institutions  are  registered  at  the 
Civil  Service  Commission  and  are  appointed  as  "scientific  aids"  in  the  Department 
of  Agriculture  as  openings  occur  to  utilize  their  services  in  connection  with  the  work 
of  the  Department.  The  term  of  service  is  limited  to  two  years  and  the  maximum 
compensation  is  $40  per  month.  A  number  of  graduates  have  already  been  appointed 
from  this  register,  and  their  work  has  been  so  satisfactory  that  the  Secretary  and 
other  officers  of  the  Department  regard  the  outcome  as  quite  encouraging.  Congress 
has  approved  the  policy  of  the  Secretary  in  this  matter  by  formally  recognizing  the 
appointment  of  "scientific  aids  "  in  the  appropriation  bill  for  the  Department  for  the 
current  fiscal  year. 

In  view  of  the  improbability  that  the  Smithsonian  Institution  will  adopt  the  sug- 
gestions of  this  Association  regarding  the  organization  of  a  bureau  of  graduate  study, 
your  committee  recommends  that  the  Association  take  no  further  action  in  this 
direction. 

The  committee  also  believes  that  for  the  present  further  advantage  should  be  taken 
of  the  foundation  already  successfully  laid  by  the  Secretary  of  Agriculture,  and  it 
therefore  recommends  that  the  Association  express  its  appreciation  of  the  practical 
efforts  which  he  has  made  on  behalf  of  this  movement,  and  ask  him  to  consider  the 
practicability  of  enlarging  the  present  plan  for  graduate  study  in  that  Department, 
and,  if  he  deems  it  wise,  to  invite  the  cooperation  of  other  departments  of  the  Gov- 
ernment, in  order  that  wider  opportunities  may  l)e  open  to  the  graduates  of  the 
Institutions  represented  in  this  Association,  as  well  as  other  institutions,  to  engage 
in  graduate  study  and  research  in  connection  with  the  work  of  the  National  Govern- 
ment. 

C.  ^y.  Dabney,  of  Tennessee:  Mr.  President,  there  is  no  subject  before  the  Amer- 
ican scientific  public  at  this  present  time  which  surpasses  this  one  in  importance. 

Anyone  who  has  been  in  Washington  knows  of  the  enormous  amount  of  scientific 
material,  as  described  by  the  committee  and  acknowledged  by  the  report  of  the 
Smithsonian  Institution,  laid  away  in  the  archives  and  vaults  of  the  Departments  at 
Washington.  There  is  no  other  such  storehouse  of  scientific  material  in  America, 
and  it  is  of  the  utmost  importance  in  my  judgment  that  this  material  should  be  made 
available  to  the  public.  It  belongs  to  the  public  and  should  be  available  to  it.  Now, 
it  seems  to  me  that  we  miglit  as  well  say  a  few  things  frankly  upon  this  question. 

The  Smithsonian  Institution  was  founded  for  the  diffusion  of  knowledge  in  America, 
but  for  reasons  unknown  it  seems  that  it  is  not  prepared  to  take  the  leadership  in 
this  matter.  It  is  a  matter  of  sincere  regret  to  every  American  scholar  that  such 
should  be  the  case.  I  am  sure  that  this  committee  has  felt  justified  in  making  this 
report.  We  are  not  free  to  discuss  the  wisdom  of  it,  because  I  feel  sure  that  such  a 
report  would  not  have  been  made  unless  the  facts  amply  justified  it.  It  seems  that 
American  scholars  must  look  elsewhere  for  that  which  they  have  had  a  right  to  hope 
for  from  the  Smithsonian  Institution,  the  institution  of  learning  to  which  we  have 
all  looked  to  take  the  leadership  in  these  matters,  and  to  which  we  have  a  right  to 
look  as  the  great  storehouse  of  science  in  America,  and,  to  a  certain  extent,  of  the 
science  of  the  world.  We  can  not  but  feel  great  disappointment  at  the  report  which 
w^e  have  heard  to-night  from  that  great  and  distinguished  body. 

I  think  at  the  same  time  we  should  encourage  those  who  are  trying  to  open  this 
great  storehouse  of  science  and  history  and  scholarship  to  American,  students.  At 
the  present  time  there  appears  to  be  but  one  Department  in  Washington  w^hich  is 
disposed  to  do  anything  in  this  direction,  and  that  is  our  own.  That  is  the  Depart- 
ment of  Agriculture,  and  it  would  seem  to  me,  therefore,  extremely  proper  that  this 
Association  should  adopt  a  resolution  commending  the  Secretary  of  Agriculture  most 
heartily  for  his  efforts  in  opening  up  his  Department  for  the  students  of  America,  and 
I  think  we  should  encourage  him  and  uphold  his  hands  to  the  best  of  our  ability  in 
this  great  work  which  he  has  undertaken. 

M.  H.  BucKHAM,  of  Vermont.  While  the  Smithsonian  Institution  has  not  formally 
closed  negotiations  with  the  committee  of  this  Association,  none  of  us  have  any 
expectation  that  it  will  ever  do  anything.  In  fact,  from  the  very  first  moment,  it 
was  clear  to  me  that  they  would  not  cooperate  with  us  in  this  enterprise.    We  may, 
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I  think,  therefore  con.>^ider  that  avenue  clo^etl,  and,  a>  Dr.  Dal)ney  ha^  said,  the  atti- 
tude of  the  Secretary  of  Agriculture  is  so  conUal.  an<l  the  outL xjk  in  that  (Urection 
is  so  hopeful,  I  am  sure  we  will  all  agree  that,  under  the  circumstances,  the  recom- 
mendation of  the  committee  is  the  best  thing  to  be  done. 
The  following  resolution  was  offered  hy  Dr.  Dabney: 

lle.^olveO,  That  the  report  of  tlie  committee  on  graduate  work  be  received  and  adopted. 
Second.  That  the  committee  be  continued,  and  instructed  to  pursue  its  efforts  to 

secure  a  bureau  in  Washington  for  the  administration  of  graduate  work  by  students 

of  our  colleges. 

Third.  That  this  Association  heartily  indorse  the  action  of  the  Secretary  of  Agri- 
culture in  opening  his  Department  to  the  gracUiates  of  our  colleges,  and  that  Ave 
promise  him  our  earnest  supjwrt  in  carrying  out  that  policy. 

The  resolution  was  adopted. 

On  motion  of  President  Buckham,  C.  AV.  Dabney,  of  Tennessee,  was  added  to  this 
committee,  and  A.  Cope,  at  his  own  request,  was  replaced  hy  AV.  0.  Thompson,  of 
Ohio. 

The  following  report  of  the  committee  on  cooperative  work  1  )etvv-t^cn  stations  and 
the  Department  of  Agriculture  was  presented  by  E.  A.  Bryan,  of  Washington: 

Keport  of  Com>[ittee   ox   Cooperative  Work   Between   the   Department  of 
Agriculture  and  Experiment  Stations. 

A^our  committee  on  cooperative  work  between  the  stations  and  the  Department  of 
Agriculture  would  respectfully  submit  the  following  report: 

The  committee  has  sought  for  an  expression  of  vii  ws  both  from  directors  of  experi- 
ment stations  and  from  pei'sons  connected  with  the  Department.  A  very  general  and 
free  expression  has  been  secured,  from  which  it  has  l)ecome  evident  that  the  matter 
is  one  of  great  interest  and  of  far-reaching  importance.  The  attitude  of  the  present 
Secretary  of  Agriculture  toward  closer  cooperation  between  the  Department  and 
the  stations,  and  toward  more  systematic  arrangements  for  such  cooperation,  meets 
with  very  general  approval  from  directors  of  experiment  stations.  The  perfecting 
of  a  system  of  cooperation  in  all  its  details  will  require  time,  and  it  is  quite  beyond 
the  power  of  the  committee,  without  further  consideration,  to  present  a  definite  pro- 
gramme. The  most  it  can  h(;>pe  to  do  is  to  suggest  such  general  considerations  and 
principles  as  may,  with  the  api)roval  of  the  Association,  serve  for  future  guidance  in 
cooperative  experimentation . 

The  term  ''cooperation"  is  a  somewhat  loose  one,  suggesting  all  degrees  of  mutual 
helpfulness,  from  the  formation  of  a  "card  index"  to  station  publications,  on  the  one 
hand,  to  acting  as  an  agent  in  seed  distribution,  on  the  other.  In  the  opinion  of  the 
committee,  however,  the  immediate  end  in  view  in  the  formation  of  this  committee 
was  the  establishment  of  a  satisfactory  basis  for  what  we  might  call  "joint  experi- 
mentation." Many  cases  in  which  the  work  of  the  Department  supplements  the 
work  of  the  stations,  or  vice  versa,  can  not  be  called  "cooperative  work"  in  the 
above  sense.  It  is  not  the  business  of  your  committee  to  define  the  functions  of  the 
Department.  But  as  the  Department  would  seem  to  be  the  only  feasible  channel 
through  which  the  stations  can  ordinarily  secure  foreign  seeds  and  plants,  for  which 
purpose  a  corps  of  expert  agents  visiting  all  parts  of  the  world  is  essential,  the  secur- 
ing of  such  seeds  and  plants  for  the  stations,  together  with  any  relevant  facts  as  to 
their  propagation,  is  to  be  looked  upon  as  a  legitimate  function  of  the  Department 
and  as  a  service  to  the  stations,  rather  than  as  an  example  of  cooperative  experimen- 
tation. On  the  other  hand,  when  a  station  consents  to  test  for  the  Department  cer- 
tain new  seeds  and  plants  in  Avhich  it  is  not  otherwise  particularly  interested,  it 
should  be  looked  upon  rather  as  a  courtesy  extended  to  the  Department  than  as  a 
case  of  joint  experimentation,  requiring  mutual  expenditure  of  funds. 

Another  type  of  cooperation  is  that  in  which  the  facilities  at  the  disposal  of  either 
institution  is  not  sufficient  for  completion  of  the  work  without  the  help  of  the  other. 
Such,  for  example,  would  be  the  case  in  which  the  Department  furnishes  a  tobacco 
expert  to  Connecticut  temporarily,  or  a  case  in  which  it  completes  some  chemical 
analysis  to  which  the  equipment  of  a  station  might  not  be  quite  adequate;  or,  for 
instance,  on  the  other  hand,  the  assistance  rendered  l;)y  the  Arizona  station  to  the 
Department  in  the  introduction  into  the  United  States  of  the  date  palm,  an  experi- 
ment of  such  magnitude  as  to  be  quite  beyond  the  capacity  of  a  State  station  and  of 
such  importance  as  to  make  it  a  national  affair. 
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A  third  type  of  cooi:)eration  is  the  case  in  which  work  of  a  purely  scientific  and 
somewhat  abstract  character,  involving  large  expenditure  and  a  number  of  investi- 
gators, has  been  undertaken  1  )y  the  Department.  In  such  a  case  it  is  not  unlikely  that 
men  of  especial  fitness  for  the  investigation  will  Ije  found  here  and  there  in  the  col- 
leges and  experiment  stations  who  do  not  wish  to  sever  their  local  connections.  In 
such  case  their  services  are  to  be  secured,  and  facilities  are  to  be  placed  at  their  dis- 
posal as  the  particular  circumstances  seem  to  require,  and  they  are  to  be  looked  upon, 
in  so  far,  rather  in  the  light  of  special  agents  of  the  Department.  Such,  for  example, 
are  the  nutrition  investigations  of  Dr.  Atwater  and  Dr.  Armsby. 

A  fourth  type  of  cooperation  is  seen  in  those  investigations  which  require  the  com- 
bined work  of  many  stations,  as,  for  example,  an  attempt  to  obtain  definite  infor- 
mation on  the  changes  produced  in  plants  by  environment  and  the  value  of  this 
factor  in  plant  breeding,  or  the  study  of  the  varying  effect  of  soil  and  climate  in  some 
single  crop,  or  the  migration  of  birds,  etc.  Such  experiments  call  for  the  work  of 
many  stations  at  the  same  time.  It  is  manifest  that  the  uniformity  and  etiiciency  of 
the  work  would  requi!  e  that  such  cooperation  1  )e  arranged  and  supervised  by  some 
central  organization,  and  it  is  equally  manifest  that  the  Department  is  best  prepared 
to  undertake  the  task. 

But  the  most  important  type  of  cooperation,  so  far  as  the  present  consideration  is 
concerned,  is  i^erhaps  the  joint  experimentation  engaged  in  by  the  Department  and 
the  individual  station.  The  principles,  however,  that  apply  in  tliis  case  are  applica- 
ble very  generally  in  cooperative  work.  Your  committee  would  deem  it  desirable 
that  both  the  Department  and  the  station  should  feel  entirely  free  to  propose  joint 
experimentation  or  to  decline  a  proposal  for  such  work. 

It  is  very  clear  to  the  committee  that  the  autonomy  of  the  stations  should  be  pre- 
served, and  that  the  stations  should  in  no  sense  l;)ecome  extensions  of  the  divisions 
of  the  Department  for  purposes  of  experimental  work.  Xot  only  is  the  autonomy  of 
the  stations  necessary  to  the  fulfillment  of  their  function,  l;)ut  autonomy  in  scientific 
investigation  is  equally  essential.  Your  committee  would  therefore  deem  it  desira- 
ble, where  cooperative  work  would  seem  advisal)le.  that  the  agreement  take  the 
shape  of  a  formal  contract  Ijetween  the  station  as  such  and  the  Department  as 
such,  through  the  properly  authorized  channels  of  each;  that  is,  that  the  high  con- 
tracting parties  be  the  station  on  the  one  hand  and  the  Department  on  the  other. 
Arrangements  between  individual  othcers  in  the  two  institutions  are  deemed  inad- 
visable except  under  such  contract. 

The  cost  of  cooperation  should  be  borne  jointly  by  the  station  and  by  the  Depart- 
ment, and  the  amounts  to  be  expended  should,  as  far  as  practicable,  be  definitely 
agreed  upon  and  specified. 

While  it  is  understood  that  an  absolute  guaranty  of  (^:)ntinuance  can  not  be  given, 
yet  there  should  be  reasonable  mutual  assurance  of  a  fixed  policy  until  the  comple- 
tion of  the  work  undertaken. 

The  results  of  the  investigation  should  he  available  to  l:)oth  institutions,  priority  of 
publication  being  a  matter  for  mutual  agreement  at  the  outset.  In  all  cases  publica- 
tions should  set  forth  that  such  work  is  the  result  of  joint  experimentation. 

A^our  committee  deems  it  desirable  that  independent  work  be  not  undertaken  in 
the  several  States  by  the  Department  without  the  knowledge  of  the  station  or  con- 
sultation with  the  station,  particularly  along  lines  of  investigation  in  which  the  State 
station  is  engaged. 

Whenever  cooperation  with  practical  men  in  the  States  is  desired  by  the  Depart- 
ment in  investigations,  it  is  suggested  that  the  State  station  be  the  agency  through 
which  such  cooperation  is  conducted.  For  example,  if  the  Department  wishes  to 
distribute  seeds  or  plants  for  cooperative  work,  the  knowledge  both  of  men  and 
physical  condition  on  the  part  of  the  station  should  be  made  available. 

Your  committee  makes  the  above  suggestions  realizing  that  they  are  in  no  wise 
complete  and  that  the  subject  is  one  requiring  further  inquiry  and  consideration. 

Respectfully  submitted. 

E.  A.  Bryan,  Chairman. 

Consideration  of  this  report  was  temporarily  postponed  (see  p.  72) . 

The  Chairman.  Ladies  and  gentlemen:  The  time  has  arrived  for  the  special  order, 
w^hich  is  the  address  l)y  President  Atherton  upon  the  life  and  services  of  the  late 
Senator  Morrill.  A  few  Aveeks  ago  I  had  occasion,  after  years  of  neglect,  to  take 
down  my  copy  of  the  Iliad  of  Homer  from  the  library  shelves  and  for  the  first  time 
in  many  years  to  read  those  immortal  measures  which  gave  me  both  pleasure  and 
insight  into  the  quality  of  the  poem  which  I  did  not  gain  in  my  earlier  student  days. 
I  was  especially  attracted  by  the  uatnrp  of  tlie  association  which  existed  between  the 
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allies,  between  the  Greeks  and  the  Trojans,  and  in  the  dialogue  between  the  chiefs, 
man  and  man.  As  I  read  I  began  to  understand  what  it  was  in  Homer  that  caused  his 
works  to  live  in  literature.  After  all  these  years,  when  Greek  is  forgotten,  this  immortal 
literature  still  lives  as  the  inspiration  of  modern  literature.  We  find,  as  you  will  remem- 
ber, how  the  allies  turned  to  their  wise  men  for  counsel.  We  also  are  doing  that  now. 
We  have  had  to  turn  to  our  wise  men,  to  our  Xestors,  who  have  been  associated  with 
us  in  the  Avork  and  progress  of  this  Association  from  its  beginning,  and  to  whom  we 
young  and  less  experienced  men  are  delighted  in  these  days  to  turn  for  comfort. 
Homer  further  taught  me  that  it  takes  a  man  to  know  a  man.  So  this  Association, 
in  its  wisdom,  has  appointed  one  of  its  most  honored  members  to  present  to  this 
gathering  the  life  and  services  of  that  distinguished  member  of  the  Senate,  the  friend 
and  counselor  and  administrator  of  great  interests  in  this  country  now  represented 
by  this  Association.  You  have  chosen  a  man  with  exj^erience  and  wisdom  to  present 
to  us  a  picture  of  this  great  man.  Senator  Morrill.  I  have  the  honor  to  introduce  to 
you  for  this  specially  distinguished  service  the  Hon.  George  W.  Atherton,  president 
of  the  State  College  of  Pennsylvania. 

G.  W.  Atherton,  of  Pennsylvania.  Mr.  president,  and  ladies  and  gentlemen:  If  I 
could  fulfill  the  measure  of  the  words  of  compliment  which  have  been  expressed  by 
the  president  of  the  Association,  I  should  even  then  fall  short  of  my  conception  of  the 
life  and  character  of  him  I  shall  attempt  to  outline  this  evening.  My  great  regret 
is  that  someone  who  could  measure  up  more  fully  to  the  standard  of  Senator  Morrill 
has  not  been  chosen  to  present  his  name  and  his  works  to  this  Association  at  this 
time;  but  I  count  it  as  one  of  the  chief  honors  of  my  life  that  I  have  been  asked  to 
speak  to  you  of  one  whom  I  knew  so  well  and  whom  I  revered  so  much. 

The  Legislative  Career  of  Justin  S.  Morrill, 

The  career  of  Justin  S.  Morrill  is  a  conspicuous  and  brilliant  illustration  of  the 
training  power  of  free  institutions. 

He  belonged  to  the  "plain  people."  He  was  the  son  and  grandson  of  a  village 
blacksmith.  At  his  death  there  were  gathered  to  do  him  honor  the  President  of  the 
United  States  and  his  Cabinet,  the  Supreme  Court  of  the  United  States,  the  General 
of  the  Army  and  his  staff,  the  diplomatic  representatives  of  foreign  countries,  Sena- 
tors, Representatives,  officials  of  every  grade,  and  men  and  women  of  every  station 
in  life.  And  the  gathering  was  not  a  perfunctory  meeting  of  routine  and  formal  offi- 
cialism; it  was  a  great  assembly  of  those  who  had  known  and  loved  and  honored  the 
man,  and  to  very  many  of  whom  his  death  brought  a  deep  sense  of  personal  bereave- 
ment. The  flowers  that  covered  his  bier  were  the  offerings  of  unaffected  love.  The 
tears  that  were  shed  fell  warm  from  the  heart. 

The  causes  of  this  wide  contrast  between  the  lowly  beginning  and  the  stately  end- 
ing this  sketch  will  try  to  show. 

Justin  Smith  Morrill  was  born  in  Strafford,  Vt.,  April  14,  1810.  He  was  the  eldest 
in  a  family  of  ten  children,  and  was  early  inured  to  habits  of  industry  and  thrift. 
His  grandfather,  in  1795,  was  among  the  hardy  and  aggressive  settlers  who  followed 
close  in  the  wake  of  that  earlier  generation  of  pioneers  who  wrested  the  little  State 
of  Vermont  from  between  the  conflicting  claims  of  Xew  York  on  the  one  side  and 
New  Hampshire  on  the  other.  These  pioneers,  occupants  of  a  nondescript  territory — 
neither  colony,  province,  State,  nor  nation — had  imbibed  the  spirit  of  the  thirteen 
colonies,  and  had  borne  their  full  share  in  the  perils  and  triumphs  of  the  Revolution, 
declaring  themselves,  January  16,  1777,  a  free  and  independent  State.  They  had  no 
representation  in  the  convention  of  1787  that  framed  the  Constitution  of  the  United 
States,  but  afterwards  adopted  it  and  were  admitted  into  the  Union  in  1791,  being 
the  first  addition  to  the  original  thirteen  States  under  the  new  Constitution. 

The  grandfather  ( Smith  Morrill ) ,  with  his  wife,  five  sons,  and  two  daughters,  joined 
in  the  new  movement  of  population  that  had  been  stimulated  by  the  admission  of 
Vermont,  and  moved  from  Massachusetts  into  the  northeastern  section  of  the  State, 
settling  in  what  is  now^  known  as  Orange  County.  The  five  sons  settled  in  Strafford, 
a  part  of  them  in  what  was  known  as  the  Upper  Village  and  the  rest  in  the  Lower 
Village,  Nathaniel,  the  father  of  Justin  S.,  being  among  the  former.  One  note  of 
the  thrift  and  sagacity  of  this  family  group  is  found  in  the  fact  that,  besides  carrying 
on  the  ordinary  trade  of  blacksmithing  with  its  one  man,  hammer,  forge,  and  anvil, 
they  made  use  of  a  swift  mountain  stream  that  ran  through  the  two  villages  to  drive 
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in  each  a  trip  hammer,  and  thus  estabhshed  in  that  rural  community  one  of  the 
beginnings  of  iron  manufacture  in  this  country,  turning  out  for  the  use  of  farmers  in 
the  vicinity  such  rude  implements  as  the  simple  needs  of  the  time  required. 

Justin  8.  lived  in  his  father's  home  the  ordinary  life  of  a  country  boy,  with  such 
sparse  privileges  as  country  boys  then  had,  picking  up  what  fragments  of  knowledge 
he  could  in  the  district  school.  This  was  supplemented  by  two  terms  at  Thetford 
Academy,  one  of  those  institutions  which  did  so  much  during  the  first  half  of  the 
present  century  to  deepen  the  foundations  of  a  solid  education,  and  a  few  of  which 
seem  to  have  tasted  the  fountain  of  immortal  youth.  His  school  education  ended  when 
he  Avas  14  years  of  age.  His  services  were  needed  to  help  support  the  growing  family, 
r.nd  he  Avas  hired  out  to  work  in  a  store  in  the  village  at  a  salary  of  830  for  the  first 
year  and  $40  for  the  second.  On  the  completion  of  the  contract  he  engaged  in  a 
similar  service  in  Portland,  Me.,  where  he  remained  four  years.  At  the  end  of  that 
time  his  former  employer  in  his  native  village  (  Judge  Harris)  made  him  a  partner, 
Judge  Harris  furnishing  the  capital  and  young  ^Morrill  managing  the  business.  After 
about  fifteen  years  of  active  and  successful  business,  he  was  able  to  retire  with  a 
modest  but  sufficient  fortune,  jmrchased  a  tract  of  land  abutting  on  the  village  street, 
cultivated  and  improved  it  as  a  farm,  erected  a  house,  married  a  wife,  and  settled 
himself,  to  all  appearances,  as  a  quiet,  unostentatious,  retired  business  man,  who 
could  afford  to* spend  the  remainder  of  his  life  in  the  undisturbed  enjoyment  of  such 
simple  and  wholesome  pursuits  and  pleasures  as  his  fancy  might  select. 

His  career  seemed  thus  to  be  practically  completed.  He  had  succeeded  at  an  early 
age  in  reaching  a  position  which  most  men  expect  to  reach,  if  at  all,  at  the  end  of  a 
much  longer  and  severer  period  of  toil.  We  do  not  find  that  his  success  awakened 
the  slightest  trace  of  envy  in  any  mind.  His  courtesy  in  dealing  with  custr)mers,  his 
absolute  and  unvarying  integrity,  his  gentle  helpfulness  toward  the  lowly  and  the 
less  fortunate,  his  genial  sunniness  of  temper,  his  watchful  and  intelligent  study  of 
the  needs  of  the  community,  and  his  foresight  in  anticipating  them,  had  won  for  him 
a  unique  place  among  his  neighbors;  so  that,  while  he  was  little  known  beyond  the 
borders  of  his  own  county,  he  there  easily  took  first  rank  among  the  most  respected 
and  honored  citizens. 

What  seemed  the  close  of  a  career  was  only  its  beginning.  He  had  not  yet  erected 
a  monument;  he  had  simply  laid  the  foundation,  l)road  and  deep  and  secure,  as  a 
pedestal  on  which  the  finished  statue  of  his  career  was  to  stand.  In  1854  the  Rep- 
resentative from  his  Congressional  district  declined  a  reelection,  and  Mr.  Morrill  was 
brought  forward  as  a  candidate  1)y  his  neighbors  of  Orange  County.  He  was,  as  I 
have  said,  practically  unknown  to  the  district.  His  immediate  predecessors  had  been 
among  the  ablest  and  most  emiuent  pu])lic  men  of  a  State  whose  annals  are  crowded 
with  great  names,  one  of  them  being  that  of  Jacob  Collamer,  who  afterwards  represented 
Vermont  in  the  United  States  Senate,  and  who  has  1)een  selected  to  stand  side  by 
side  with  Ethan  Allen  as  a  representative  of  Vermont  in  Statuary  Hall  at  Washing- 
ton. It  is  not  surprising  that  other  counties  of  the  district  should  have  looked  Avith 
some  distrust  upon  this  ncAV  man,  and  that  a  bolting  candidate  in  his  own  party 
should  draAv  off  a  considerable  number  of  A'otes  (2,473).  This,  at  a  time  AA'hen  politi- 
cal parties  Avere  somewhat  more  evenly  divided  in  Vermont  than  in  recent  years, 
proved  to  be  a  serious  matter,  and  Mr.  Morrill  Avas  elected  l)y  a  majority  of  only  59 
votes.  It  is  startling  to  think  Avhat  momentous  possibilities  Avere  carried  by  those 
59  A'otes.  The  laws  of  Vermont  then  required  a  majority  of  all  A'otes  cast  to  elect,  and 
a  change  of  only  30  Azotes  out  of  16,701  in  a  rural  Congressional  district,  remoA^ed 
almost  outside  of  the  great  currents  of  public  life  and  opinion,  might  not  only  have 
changed  forever  the  career  of  a  single  man,  but,  as  Ave  noAv  see,  Avould  have  checked 
or  turned  aside  a  great  stream  of  constructive  intiuences,  the  importance  and  efficiency 
of  Avhich  is  altogether  impossible  to  compute.  I  am  not  of  those  Avho  would  attach 
too  great  importance  to  the  influence  of  single  minds.  There  is  a  half  truth  in  the 
saying  of  Emerson  to  the  effect  that  the  history  of  the  world  resohxs  itself  into  the 
biograi:>hies  of  a  tew  strong  characters;  but  that  is  largely,  as  I  think,  because  such 
characters  represent  and  interpret  rather  than  create  the  periods  in  Avhich  they  live. 
The  greater  truth  is  that  expressed  by  Tennyson: 

' '  Yet  I  doubt  not  through  the  ages  one  increasing  purpose  runs. 
And  the  thoughts  of  men  are  widened  AA'ith  the  process  of  the  suns." 

The  great  streams  of  human  destiny  flow  on,  not  ordered  by  a  blind  fate,  but  by  that 
great  constructive  Intelligence  Avhich  rules  from  everlasting  to  everlasting.  In  one 
view  a  man  or  a  race  seems  but  of  slight  account  in  the  midst  of  these  irresistible, 
all-compelling,  cosmic  forces.  But,  on  the  other  hand,  they  often  color  the  stream 
or  chaiige  its  direction,  and,  Avhile  each  group  or  race  must  be  SAvept  on  by  forces 
mightier  than  itself,  it  is  also  true  that  each  is  so  organized  Avithin  itself  that  its  final 
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contribution  to  the  sum  total  of  human  proj^ress  is  largely  summed  u}>  and  expressed 
in  some  one  generation  or  individual.    As  Lowell  says: 

"AH  thouglits  that  mould  the  age  begin 
Deep  d(_)wn  within  the  primitive  soul, 
And  from  tlie  many  slowly  upward  ^ym 
To  one  who  grasps  the  whole." 

That  "one"  may  be  a  Julius  C'cesar,  or  a  Charlemagne,  or  a  Frederick  the  Great,  or 
a  HiMebrand.  or  a  Savonai'(:»la.  or  a  Luther,  or  a  Cromwell,  or  a  Washington,  or  a 
Lincoln.  Every  >uch  man  is  the  end)odiment  and  representative  of  the  life  of  his 
era.  and  the  loss  or  misi>lacement  of  that  one  may  involve,  therefore,  the  loss  or 
misplacement  of  a  whole  historical  epoch.  Mr.  Morrill,  in  his  measure,  was  such  a 
man. 

In  Decend)er,  1855,  he  l^egan  what  proved  to  be  the  longest  and,  as  I  am  inclined 
to  believe,  one  of  the  most  fruitful  legislative  careers  thus  far  recorded  in  our  Con- 
gressional history.  Certain  it  is  that  most  of  the  important  legislation  of  Congress 
during  his  long  service  felt  the  impress  of  Mr.  ^Morrill's  mind,  and  much  of  it  took 
it>  tinal  h  mri  under  the  influence  of  his  judgment.  The  bolting  candidate  of  1854 
never  reap|)eared.  and  had  no  successor.  Mr,  Morrill  was  sent  to  the  House  for  a 
perio<l  of  twelve  successive  years,  with  majorities  ranging  from  6.573  to  9.887,  and 
theri.  in  1S(>7.  transferre<l  to  the  Senate,  where  he  served  continuously  thirty-two 
years,  making  an  unbroken  record  of  forty-four  years,  on  the  shining  rolls  of  wdiich 
there  is  no  mar  or  stain.  I  venture  to  say  that  no  man  ever  approached  him  or, 
after  looking  into  that  ncble  face,  tli^)Ught  him  approachable  with  a  proposal  to  do 
an  act  that  was  not  scru})ulously  honorable.  Durinii-  the  course  of  this  long  career  Mr. 
]\Iorrill  is  said  to  iiave  made  not  less  than  one  hundred  set  speeches,  and,  according 
to  a  statement  which  Dr.  True,  of  the  Office  of  Experiment  Stations,  was  kind 
enough  to  ha\"e  pre]'ared  for  me,  his  name  appears  in  the  record  of  j)roceedings  no 
fewer  than  2.477  times  as  introducing  bills,  petitions,  and  resolutions,  making 
remarks  or  speeelies  on  jiending  questions,  and  interveninsf  Avith  suggestions  or 
motions  fi  ir  The  unlerly  conduct  of  Inisiness.  He  early  showe<l  a  remarkable  apti- 
tu'le  for  the  details  of  parliamentary  |>rocedure.  and  was  scton  recognized  as  pecul- 
iarly litted  to  report  important  measures  and  take  charge  of  them  on  the  floor 
of  the  House.  The  clearness  and  simplicity  c^f  his  exp(\-itions.  his  remarkable 
grasp  of  details,  as  well  as  of  l)roa<l,  general  princii>les.  and  his  unfailing  courtesy 
toward  opponents,  coupled  with  unyielding  tirmness  in  maintaining  the  rights  of  him- 
self or  liisccnnmittee.  maile  him  remarkably  successful  in  guiding  a  piece  of  projected 
legislation  through  the  confused  tangle  of  a  running  debate.  Although  he  spoke  so 
fretjuently.  he  is  seldom  if  ever  found  repeating  himself,  and  the  range  of  subjects  to 
which  he  gave  intelligent  attention,  and  to  the  discussion  of  which  he  contributed 
either  opinions  c>r  facts,  tills  ( »ne  with  constant  surprise.  The  wonder  is  how  any 
man  could  speak  sc>  frc  juently  in  the  course  of  running  debates  and  on  so  wide  a  range 
of  topics  without  dropping  into  the  merest  commonplace. 

In  the  second  session  of  the  Thirty-seventh  Congress,  for  instance,  in  which  he 
introduced  his  second  land-grant  bill,  he  is  recorded  as  having  made  remarks  on  the 
apjDointment  of  collectors  of  the  income  tax,  on  the  payment  of  bounty  to  soldiers,  on 
tea  and  sugar  duties,  on  the  direct  tax,  on  the  Post-C)tiice  appropriation  bill,  on  the 
diplomatic  bill,  the  homestead  lull,  tlie  fortilicatitjn  l}ill,  the  Treasury  note  bill  and 
the  tariff  bill,  on  the  Illinois  Ship  L'anal.  the  linancial  policy  of  the  iTovernment,  the 
naval  ap})ropriation  l)ill.  the  claims  iuv  Ljsses  by  the  reliellion,  on  printing  the  Patent 
Othce  Eeport.  on  C(_)ntiscati<:>n.  on  the  volunteer.s'  bounty  bill,  on  a  case  of  alleged 
drunkenness  in  the  Army,  on  the  Pacilic  Railroad  bill,  the  army  defii'iency  Vjill,  the 
tax  bill,  the  army  a]i|)ropriati<  ai  bill,  the  newspaper  postage  lull,  the  legislative  bill, 
the  civil  bill,  and  on  the  dnnati'jn  of  land  for  a  navy-yard.  In  addition  to  this  he 
made  a  >et  >peech  in  opi»ositiMn  to  the  Treasury  note  bill,  and  presented  amendments 
to  the  antipoligamy  bill,  which  he  was  the  first  to  introduce  into  Congress. 

There  could  be  no  more  striking  evidence  of  the  breadth  and  versatility  and  accu- 
racy of  his  knowledge,  as  well  as  the  steadiness  and  alertness  of  his  mental  processes. 
His  mind  seemed  in  Avr^rk  with  the  re^'ularity  and  ease  of  a  finely  organized  machine, 
the  motive  power  of  which  was  a  well-considered  and  tenacious  purpose.  He  gave 
to  his  duties  the  same  clear  and  jdacid  intelligence,  the  same  alertness  of  mind,  the 
same  absolute  integrity,  the  same  consideration  for  the  opinions  and  prejudices  of 
others,  the  same  knowledge  <  'f  the  deeper  forces  of  human  nature,  and  the  same  high 
ideals  that  had  shaped  his  earlier  career:  an^l  all  these  Cjualities  were  enlarged  and 
illumined  in  the  light  of  a  Avidei'  range  of  vision  which  his  higher  position  gave.  In 
the  committee  r(:)':>ni.  on  the  flo(jr  of  either  House,  in  his  intercourse  with  his  fellow- 
members,  in  his  relations  to  the  great  departments  of  the  Government,  in  his  constant 


cultivation  of  the  gentle  amenities  of  social  and  friendly  intercourse,  he  knew  but  one 
thing — to  ol)ey  the  dictates  of  his  own  crystal  conscience  and  to  serve  his  fellow-men. 
Horace  foresaw  him :  ' '  Integer  vitae,  scelerisque  purus. ' '  He  was  one  of  those  finel}^ 
balanced  characters  that  almost  elude  analysis.  His  excellences  were  so  uniformly 
diffused  through  the  whole  man  that  no  one  seemed  especially  to  predominate.  He 
was  equally  the  philosopher  and  the  man  of  action.  Holding  his  OAvn  deep  religious 
convictions  with  quiet  but  unwavering  firmness,  he  had  no  word  or  thought  of 
uncharitableness  for  those  who  held  other  views.  A  strong  and  uncompromising 
party  man  on  general  principles,  he  did  not  hesitate  to  speak  and  vote  against  his 
party  when  he  believed  it  to  be  in  the  wrong.  Mere  majorities  had  no  meaning  for 
him,  except  as  they  accorded  with  his  own  convictions  of  truth  and  duty.  AVithout 
a  trace  of  asceticism,  he  always  gave  the  imj^ression  of  one  who  Avalked  by  an  inner 
light  and  drew  the  inspiration  of  his  life  from  unseen  and  immortal  springs.  He  was 
a  man  among  men;  in  the  world,  but  not  of  it. 

Aside  from  the  comparatively  fleeting  memory  of  his  fine  personality,  his  })erma- 
nent  fame  will  be  identified  with  three  great  measures,  or  groups  of  measures,  either 
one  of  which  would  have  been  suflicient  to  give  him  a  lasting  place  among  the  con- 
structive statesmen  of  the  Kepublic.    These  measures  are: 

1.  The  tariff  law  of  1861,  Avith  its  later  modifications,  and  the  complementary  sys- 
tem of  internal  revenue. 

2.  Measures  for  the  construction  or  modification  of  public  buildings. 

3.  The  land-grant  act  of  1862  for  educational  purposes,  and  the  later  supplementary 
legislation. 

No  account  of  the  tariff  act  of  1861  would  be  adequate  without  a  general  review  of 
the  financial  and  industrial  condition  of  the  country  during  the  previous  twelve  or 
fifteen  years,  as  affected  by  the  tariff  acts  of  1846  and  1857,  the  discoveries  of  gold  in 
California  and  Australia,  the  movement  of  population  that  immediately  set  in  toward 
the  gold  fields,  the  filling  up  of  the  West,  partly  occasioning  and  partly  occasioned 
by  the  Kansas-Nebraska  legislation  of  1854  and  subsequently,  and  the  great  financial 
crash  of  1857,  following  which  the  credit  of  the  United  States  was  so  low  that  the 
Government  was  compelled  to  sell  a  6  per  cent  gold  bond  at  89.1  cents  on  the  dollar. 
It  should  be  added,  however,  that  tins  great  depression  of  credit  Avas  partly  occasioned 
by  the  political  disturbances  preceding  and  following  the  Presidental  election  of  1860, 
since  the  permanent  del)t  of  the  United  States  (at  tliat  tin:ie  845,000,000,  bearing  5 
per  cent  interest)  stood  at  a  premium  of  3  per  cent  in  the  market. 

Mr.  Morrill's  first  tariff  measure  had  for  its  ol)ject  to  strengthen  the  credit  of  the 
Government,  to  provide  for  the  payment  (:»t  a  floating  del;)t  in  the  form  of  outstanding 
Treasury  notes,  and  to  raise  the  amount  of  revenue  ^-equired  for  the  ordinary  needs  of 
the  Government  and  for  the  payment  of  intei-est  on  its  ])onded  debt.  The  emergencj^ 
was  so  pressing  and  S(j  generally  recognized  that  the  measure  passed  l)oth  Houses 
and  was  signed  by  President  Buchanan  only  two  days  l^efore  the  close  of  his  admin- 
istration. This  tai'iff  act  was  drawn  on  distinctively  protective  lines,  and  introduced 
for  the  first  time  into  our  tariff  legislation  the  principle  of  applying  specific  and  ad 
valorem  duties,  in  certain  cases,  to  the  same  articles,  thereby  creating,  on  the  one 
hand,  a  partial  set-off  against  possible  undervaluation,  and  avoiding,  on  the  other 
hand,  the  injustice  of  placing  the  same  amount  of  tax  on  different  grades  of  articles 
of  the  same  name. 

Whatever  academic  objec^tion  may  be  raised  against  the  system  of  which  ]Mr.  Morrill 
thus  became  the  sponsor,  and  Avha'tever  practical  defects  may  be  from  time  to  time 
discovered  in  its  working,  it  is  only  a  Ijare  statement  of  fact  to  say  that  it  has  on  the 
whole  been  sustained  by  the  judgment  of  the  country  as  represented  in  Congress 
during  the  forty  years  that  have  followed  it — with  the  single  brief  break  made  by 
the  Wilson  measure  (1893-1897)  — and  has  accomplished  far  more  than  its  most  san- 
guine friends  anticipated.  This  measure,  Avith  its  subsequent  modifications,  Avas  the 
backbone  of  a  financial  system  Avliich  enabled  the  Government  to  carry  on  the  most 
costly  and  destructive  AA'ar  of  modern  times,  and,  after  the  extraordinary  expenses  of 
the  AA'ar  had  ceased,  provided  means  for  paying  off  8100,000,000  of  debt  per  annum 
for  several  successive  years;  so  strengthened  the  public  credit  that  bonds  of  the 
United  States  bearing  onlv  2  and  3  percent  interest  now  stand  at  a  premium  in 
the  market;  increased  the^vealth  of  the  country  from  $16,000,000,000,  in  1860,  to 
$90,000,000,000,  in  1900;  made  us,  in  addition  to  being  the  greatest  agricultural 
nation  in  the  Avorld,  the  greatest  manufacturing  nation,  increasing  our  annual  exports 
of  manufactured  products  from  a  fcAV  millions  to  nearly  five  hundred  millions; 
enabled  us  to  equip  European  railways  Avith  American  locomotives,  to  build  battle 
ships  for  Russia  and  underground  electric  railways  for  London,  to  erect  steel  bridges 
in  Central  Africa,  to  lay  down  steel  rails  in  Russia,  Australia,  and  JaA^a,  and  to  take 
up  Government  loans  for  Germany,  Russia,  and  Great  Britain.    It  is  a  system  under 
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\v]  '  '  r  ri-nii'V  r-t  gravity  of  the  financial  world  seems  slowly  but  surely  shifting 
ir  :    ^  -v  York,  to  rest  at  last  in  Chicago  or  San  Francisco,    these  are 

til'  '  .   >        I  Miitrolling  facts.    ^Ir.  ^lorrill  neither  devised  nor  foresaw  the 

whc'le.  and  it  woul<l  V>e  idle  folly  to  attribute  these  results  Avholly  to  the  legislation 
that  he  pr<:)nioted,  or  to  any  otlier  single  cause:  Init  one  of  his  enduring  memorials 
Avill  be  the  fact  that  the  hue  of  tinancial  poli.-y  with  which  his  name  is  identitied 
has  proved  to  be  in  accord  with  the  directii  'ii  .  i  p.jlitical  and  industrial  evolution, 
and  that  his  fundamental  conceptiun  in  the  tariff  act  of  1S61  has  remained  undis- 
turV't-il  a-  tlit^  C'.'nit^r  st(:>ne  oi  all  our  sul~>sequent  revenue  legislation.  And.  even  if 
all  that  i-  alliju^t-d  in  criticism  uf  the  tinancial  j^  'licy  rji  the  Government  from  1S60  to 
1900  sh«:>uld  l^e  admitted,  it  nmst  still  1-  ^  '  .  /zed  that  that  is  a  wonderful  system 
which  could  stand  the  strain  and  weakn  -  :  -  ^reat  alle^eil  defects  and  yet  produce 
such  marvelous  and  almost  magical  re.-ults.  This  is  not  the  time  <»r  the  jdace  to 
discuss  that  system  ^r  the  correlated  system  c^f  internal  revenue.  I  merely  note 
it  as  r»ne  oi  the  great  things  from  which  Mr.  ^Morrill's  name  and  fame  can  never  be 
separated. 

His  ci :uinecti(  ai  with  the  adornment  of  the  National  Capital  with  great  and  worthy 
puldic  l>uildinLrs  is  no  less  direct,  and,  in  some  ways,  rpiite  as  important  as  with 
those  things  which  have  just  been  mentioned.  He  was  a  prime  mover  in  the  com- 
2:)letii  'U  the  AVashinoftf m  Alonument.  after  more  than  a  quarter  of  a  century  of 
nedert:  in  the  erection  of  the  stately  and  eomm^  xlious  Vmildings  in  which  are  house>l 
the  State.  Xavy.  an<i  A\'ar  Pepartments:  in  the  practical  reconstruction  cif  the  Capitctl 
buiLlin-^-  l-}-  a  -A'-tem  ()f  marble  terracing  which  has  rest<:)red  the  west  front  to  some- 
thiuLT  like  ani-tii  ]  r«  q)ortions;^  in  having  the  old  Hall  of  the  House  of  Representa- 
tives set  apart  as  a  Statuary  Hah.  in  which  are  gradually  gathering,  as  the  choice  of 
the  several  States  may  dictate,  the  bronze  and  marble  forms  of  those  who  have 
dared  and  suffered  and  achieved  for  the  Republic,  and  whose  silent  hps  will  ever 
speak  to  the  youth  of  the  land  lessons  of  loyalty,  and  courage,  and  pan  !  .ti-ni.  and 
faith.  an<l  hope.  But  above  and  beyond  all  these,  worthy  as  they  wt^re  and  are, 
must  be  I'anked  his  preciou-  i  "lUril  ution  to  the  land  he  love<l  in  the  erection  of  a 
nol  'le  and  l^eautiful  home  f'  r  L'  -norressional  Library.  It  is  a  strange  thing  that 
a  man.  born  and  reared  anhd  the  simplest  surroundings,  who  had  probably  never 
seen  an  important  work  of  art  until  he  had  readied  the  age  of  middle  manhood, 
should  have  had  so  di>tilleil  into  his  s<:)ul,  by  the  contemplation  of  nature  and  l\v  his 
silent  communion  with  the  l^est  aurl  'greatest  th'  iUL:-ht  i;)!  tlie  wmi-LI  a- emhalmed  in 
the  noblest  literature,  that  tine  artistic  -en>e  whieh  led  hirii  X'  >  i^bralize  the  Republic, 
and  then  tc)  strive  to  '  ;  -  -  "'  at  i^leal  realized  in  enduring-  architecture.  To  his 
thinkino-.  nr'thins  Ava-  :  _  ,  '  -v  nijl:ile.  ':'r  rerineth  ov  1  'eautiful  tr>  represent  the 
best  imyailses  ar^d  as|'iu,::  _:>  -  :  that  <^reat  dfmi)cracy  Avh^jse  heart  lie  knew,  whose 
languau'e  he  -p' 'ke.  and  ni  wliii-t^  future  he  liarl  an  innneasural:)le  faith. 

It  Avas  a  littiu'^-  eliruax  tc.  all  this  that  his  very  last  speech  in  the  Senate  should 
have  Ix-en  a  plea  i';'r  the  erection.  r»n  the  srjuare  facing  that  Avhere  the  ( iriure--ional 
Library  stanrls.  of  a  biiilding  that  shouLl  l.te  in  like  manner  the  lirane  <  >i  tlu-  supreme 
Crnirt  c'l  the  Unite'l  States,  and  in  keepin^^  with  the  serene  and  L_>:ty  ].art  Avhich 
that  matchless  institutii  ai  plays  as  the  l^alance  vrheel  of  our  great  political  >ystem. 

But  great  and  far-reachino-  as  AVt-re  the  niea-ures  already  namerl.  it  seenis  certain 
from  our  present  point  of  vie^v  that  iMr,  Ap  .rriir^  lar^-est  fame  will  forever  I'e  identi- 
fied with  the  measures  which  lie  devi-e'l  an^l  carried  to  a  successful  i--ue  f^.-r  the 
establishment  and  maintenance  of  a  great  system  of  institution-  r^i  higher  education, 
to  be  aided  by  the  United  States,  organized  and  controlled  In-  tl:e  in^lividual  >tates, 
and  fitted  in  as  an  intes'ral  part  of  the  whole  scheme  of  public  in-tructi' ^n.  To  a 
sultject  Avhich  ha-  been  di-cus-ed  .-n  nmch  and  fr<;'ni  s^  iiiany  ]H.int-  view.  I  can 
hope  t«  ^  contril>ute  very  little  tliat  is  new.  and  it  c  ^ver-  s^  Avide  a  rieLl.  bijtli  theoret- 
ical and  }:iractical.  that  the  present  occasion  perniits  'jnlv  a  i^are  outline  of  sugges- 
tion on  the  mcst  salient  points. 

The  laAv  which  now  stands  on  the  statute  books  of  the  UnitC'l  States  Avas  approved 
by  AV)raham  Lincoln  on  the  2d  day  of  July.  1862.  That  act  of  the  President 
was  the  culmination  of  a  struggle  Avhich  had  been  actively  maintained  hy  Air.  Alor- 
rill  for  nearly  five  years.  He  intrclu^'ed  hi-  first  I'ill  in  the  Hnuse  «;<f  Representatives 
on  the  14th  of  December,  18-^7.  just  at  the  1  eginnini;-  of  his  second  term  in  Congress. 
The  Ifill  Avas  held  under  consideration  by  the  committee  for  a  period  of  four  months. 


^  Unless  my  memory  is  entirely  at  fault.  Mr.  Morrill  stated  to  me  while  the  work 
Avas  in  progress  that  the  conception  and  design  of  the  marble  terracing  were  to  be 
credited  to  Air.  Fr^'derick  Law  Olmsted,  but  Air.  Alorrill  Avas  in  a  position  Avhere  he 
could  accept  or  reject  the  design,  and  Avas  no  less,  of  course,  the  sponsor  for  it  before 
Congress. 
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and  on  the  15tli  of  April,  1858,  was  reported  to  the  House  with  an  unfavorable  rec- 
ommendation, accompanied  with  majoi'ity  and  minority  rei:)orts  setting  forth  the 
respective  grounds  of  opposition  and  of  support.  Five  days  later  Mr.  Morrill  took 
the  floor  in  support  of  the  bill.  His  argument  was  based  upon  the  broadest  grounds 
of  public  policy,  maintaining  that  the  public  lands,  being  a  common  fund  for  the 
benefit  of  all  parts  of  the  country,  should  be  so  utilized  as  to  promote  the  welfare  of 
all  sections  in  due  proportion;  that  Congress  had  used  a  portion  of  the  first  public 
lands  that  came  under  its  control  in  the  Northwest  Territory  for  the  promotion  of 
primary  and  university  education,  and  had  repeated  similar  legislation  in  favor  of 
every  State  afterwards  admitted  to  the  Union;  that  this  policy  was  too  well  estab- 
lished to  admit  of  ()])position  on  constitutional  grounds,  and  that  no  legislation  could 
more  directly  advance  the  interests  of  the  great  masses  of  the  people  than  ])y  provid- 
ing means  for  bringing  the  new  discoveries  of  science  to  the  aid  of  agriculture  and 
the  other  industries  of  life.  His  speech  was  earnest,  elevated,  persuasive,  and 
weighty,  and  thougli  his  views  were  strongly  antagonized  at  every  point,  in  a  House 
in  which  he  and  his  party  were  in  the  minority  he  succeeded  at  last  in  securing  the 
passage  of  the  bill  (April  20,  1858),  ])y  the  narrow  margin  of  105  to  100  votes. 

An  attempt  was  made  to  bring  up  the  bill  in  the  Senate  at  the  beginning  of  the 
following  session,  but  the  antagonism  was  so  powerful  and  determined  that  the 
measure  was  held  back  until  the  1st  of  February,  1859.  An  uncompromising  oppo- 
sition to  its  passage  was  led  by  Senators  Pugh,  of  Ohio;  Clay,  of  Alabama;  Jefferson 
Davis,  of  ]Mississip])i;  Rice,  of  Minnesota,  and  Mason,  of  Virginia — an  array,  at  that 
time,  of  powerful  names.  The  last-named  Senator  denounced  it  as  the  attempt  to 
inaugurate  anewi^olicy;  as  "one  of  the  most  extraordinary  engines  of  mischief" 
that  he  could  conceive  as  originating  in  the  Senate;  as  a  "visionary  project" 
unworthy  of  notice.  Clay,  of  Alabama,  characterized  it  as  "one  of  the  most  mon- 
strous, iniquitous,  and  dangerous  measures  which  had  ever  been  submitted  to  Con- 
gress;" as  a  delusive  attempt  to  do  an  impracticable,  if  not  an  impossible  thing. 
But  his  principal  opposition  was  based  upon  the  argument  that  the  bill  was  a  direct 
violation  of  the  rights  of  the  States  and  an  attempt  to  secure  control  of  their  most 
important  interests  through  the  agency  of  an  educational  system.  Now,  even  after 
this  short  interval  of  years,  his  language  has  a  musty  flavor  of  antiquity.  Let  me 
quote  a  single  brief  passage:  "The  Federal  Government,"  he  said,  "is  the  creature 
of  the  States  and  is  dependent  upon  them  for  its  organization  and  operation.  All  its 
powers  are  subordinate  to  the  States  from  whom  they  are  derived.  The  States  are 
in  no  wise  dependent  on  the  Federal  Government  for  their  operation,  organization, 
support,  or  maintenance.  I  stand  as  an  ambassador  from  a  sovereign  State,  no  more 
subject  to  the  control  of  the  Federal  (government,  except  in  a  few  instances  provided 
in  the  Constitution,  than  any  foreign  and  independent  State.  This  bill  treats  the 
States  as  agents  instead  of  principals,  as  creatures  instead  of  creators,  and  proposes 
to  give  them  their  own  property  and  direct  them  how  to  use  it" — and  much  more 
to  the  same  effect.  Senator  Davis,  of  Mississippi,  confined  his  attention  almost 
wholly  to  the  constitutional  argument,  at  the  same  time  declaring  that  the  proposed 
legislation  was  unnecessary  and  could  produce  no  good  results.  Senator  Rice,  of 
Minnesota,  said  that  he  "looked  upon  the  success  of  this  measure  as  bringing  a  slow, 
lingering  cieath  to  Minnesota."  Senator  Wade,  of  Ohio,  was  its  principal  champion; 
and,  after  every  expedient  of  opposition  and  delay  and  denunciation  had  been 
exhausted,  the  bill  was  finally  passed  (February  2,  1859),  with  some  amendments, 
by  the  narrow  margin  of  three  votes — the  vote  standing  25  to  22.  The  House 
promptly  concurred  in  the  amendments  and  the  bill  was  transmitted  to  President 
Buchanan,  who  vetoed  it  February  16,  1859,  on  the  two  fold  ground  that  the  Gov- 
ernment was  too  poor  to  make  the  proposed  donation,  and  that  the  bill  was  uncon- 
stitutional. 

There  is  no  evidence,  so  far  as  I  have  seen,  that  the  failure  of  this  first  attempt  was 
to  Mr.  Morrill  a  source  of  discouragement  or  hesitation.  He  saw,  of  course,  that  it 
would  be  useless,  even  if  it  were  possible,  to  secure  the  passage  of  the  bill  a  second 
time  during  President  Buchanan's  term,  and  accordingly  he  made  no  attempt,  so  far 
as  I  am  aware,  to  introduce  it  during  the  following  Congress  (March  4,  1859,  to 
:March  4,  1861),  but  on  December  16,  1861,  directly  after  the  assembling  of  the  first 
regular  session  of  the  new  Congress,  he  introduced  the  bill  a  second  time  in  the 
House  of  Representatives. 

In  the  meantime  great  events  had  been  happening.  When  the  first  bill  was  intro- 
duced the  country  was  in  a  state  of  profound  peace,  except  that  political  antagonism 
had  become  sharply  defined,  and  thoughtful  men  everywhere  beheld  the  portents  of 
a  coming  struggle  for  political  supremacy  between  the  North  and  the  South,  though 
very  few  looked  for  physical  violence,  much  less  war,    When  the  second  bill  was 
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introdiTced  war  was  in  actual  progress.  The  Southern  States  had  passed  rM'dinances 
of  seeession.  formed  a  Confederacy  with  the  final  assent  <  .f  an  overwhelming  maj<;)rity 
of  the  people  <  >f  the  seceding  States,  taken  possession  of  nearly  all  United  States 
property  within  their  limits,  organized  a  strong  central  government,  placed  armies 
in  the  field,  and  won  j'epeated  successes  in  their  encounters  with  the  army  of  the 
United  States.  The  South  expected,  a  great  part  of  Europe  lielieved.  and  many  in 
the  Xortn  feared  that  the  Confederacy  would  succeed  in  estaljlishing  its  (jwn  inde- 
pendence <:>]!  ^he  ruins  of  a  shattered  Union.  A  special  session  of  Congress  during 
the  summer  ni  1861  had  provided  men  and  money  for  the  maintenance  of  the  Union, 
and  when  Congress  assend  )led  in  regular  session  in  Dece]nV)er  the  minds  of  men  were 
filled  with  nothing  V)nt  tlie  i)ending  struggle  and  the  means  of  l)ringing  it  to  a  suc- 
cessful issue.  It  is  highly  characteristic  of  the  sobriety  and  i)atience  and  tenacity 
and  serenity  of  ]\Ir.  Morrill's  intellectual  processes  that  at  such  a  time  he  should  turn 
aside  from  the  consideration  of  measures  relating  to  the  prosecution  of  the  war  and 
calmly  perfect  his  great  measure  for  the  promotion  of  popular  education.  It  was 
also  an  act  of  faith  and  a  prophecy.  To  his  mind  there  ^^'as  no  douht  about  the  issue 
of  tlie  struggle,  and  even  if  his  c«:)nfidence  in  the  perpetuity  of  the  Union  should 
finally  prctve  mistaken,  he  still  knew  that  no  measure  could  more  surely  repair  the 
ravages  of  war  an*!  safeguard  the  future  than  the  one  which  had  for  so  much  and  for 
so  long  a  time  absorbed  his  thought.  It  may  be  inferred,  however,  from  the  meager 
notices  in  the  Congressional  Globe,  that  Mr.  ]\Iorrill  found  it  impracticaVjle,  amid  so 
many  other  matters  of  urgent  and  instant  necessity,  to  secure  time  K^v  the  considera- 
tion of  his  lull  in  the  House,  fr)r  on  the  '2d  of  Alay.  1^62  (nearly  five  months 
later!,  the  same  l:>ill  was  introduced  in  the  Senate  by  Senator  A^'ade.  of  Ohio.  The 
oppositi<:>n  in  the  Senate  to  the  second  bill,  was  determined  but  unsuccessful. 
Senator  Lane.  <;>f  Kansas,  declared  that  the  measure  Avould  be  "ruinous  to  Kansas," 
and  that  a  more  iniquitous  Ifill  had  never  been  introduced  in  Congress.  But  after 
all  discussion  it  finally  passed  the  Senate  (June  10)  by  a  vote  of  32  to  7.  In  tlie 
meantime  i  ]\Iay  29)  the  House  bill  had  heen  reported  negatively  from  the  Com- 
mittee on  Public  Lands.  an<l  on  June  n  Mr.  Morrill  had  unsuccessfully  asked 
leave  tn  introduce  a  sul:)stitute  l>ill,  but  the  Senate  bill,  having  been  transmitted  to 
the  House.  Avas  taken  up  ^  June  17)  and  passed  by  a  vote  of  90  to  25,  after  scA'eral 
attempts  at  amendment  and  delay  had  been  voted  down.  (Otherwise  than  this  there 
was  not  a  word  of  debate  on  the  measure  in  the  House.  Mr.  I\Iorrill  simply 
remarked  that  the  measure  was  well  understood,  having  been  before  Congress  and 
the  c<:>untry  for  fiA'e  years,  and  he  bore  himself  throughout  as  one  who  was  sure  not 
only  of  himself  l:>at  <jf  his  support  by  thiC  House. 

One  <;'f  the  mr'st  striking  facts  that  appears  in  connection  with  the  discussion  of  the 
tAvo  Ijills  in  both  House  and  Senate,  is  that  scarcely  anyone  except  the  author  of  the 
bill  shoAved  any  clear  understanding  of  its  real  scope  and  meaning.  ]\Iany  of  those 
Avho  opposed  the  measure  did  so  on  alleged  grounds  Avhicn  were  plainly  contradicted 
by  the  language  of  the  bill  itself.  Avhile  those  Avho  spoke  in  support  of  it  confined 
themselves  almost  entirely  to  correcting  such  misstatements.  Nothing  could  better 
shoAv  how  ncAv  Avas  the  lield  into  Avhich  ]\Ir.  I\Iorrill  Avas  urging  Congress  to  enter 
than  the  course  of  these  discussions.  It  is  easy  for  us.  at  a  distance  of  forty  years 
and  Avith  full  knoAvledge  of  the  revolution  that  has  during  tha^"  time  taken  place  in 
the  Avhole  spirit  and  method  <jf  higher  education,  to  look  back  Avith  something  of 
amusement  and  surprise  at  the  crudeness  of  opinion  then  displayed;  but  it  should  be 
b'  >rne  in  nnnd  that  l)oth  the  direction  of  Congressional  legislation  proposed  by  Mr. 
Alorrill  an<l  the  theory  of  education  inA'oh'ed  in  his  bill  Avere  ucav  not  only  to  Con- 
gress. l)ut  to  the  country  at  large.  There  Avere  then  in  the  United  States  less  than 
naif  a  dozen  institutions.  outsi<le  of  West  Point  and  Annapolis,  Avhere  young  men 
could  obtain  a'lA'anced  instruction  in  civil  engineering,  Avhile  electrical  engineering 
Avas  absolutely  unknown,  and  mechanical  and  mining  engineering  Avere  taught  only 
through  a  course  (:>f  practical  apprenticeship.  The  Avhole  field  of  physics  had  hardly 
been  touched  except  on  the  theoretical  side,  and  such  a  thing  as  a  physical  laboratory 
did  not  then.  I  l)elieve,  exist  in  the  United  States.  With  respect  to  the  natural  sciences 
the  case  Avas  hardly  different.  A  few  eminent  names  like  Silliman,  in  chemistry: 
Dana  and  Hitclicock,  in  geology:  <^^ray.  in  liotany:  Agassiz.  in  zoology,  had  created 
interest  in  those  particular  subjects,  but  there  Avas  not  an  institution  in  the  country, 
even  tliose  Avith  Avhieh  these  distinguished  scholars  Avere  connected,  in  Avhich  these 
sul>jects  were  not  relegated  to  a  minor  and  comparatiA'ely  incidental  position.  E\'en 
Agas.dz.  Avhen  in  1848  he  accepted  an  appointment  in  Harvard  College,  took  the  two 
chairs  of  zoology  and  geology. 

Tv  c  i)()werful  influences  Avere  Avorking  for  a  change.  The  first  Avas  the  fact  that 
scieniifie  inquiry  was  beginning  to  reveal  to  thcAvorld  its  marvelous  possibilities,  and 
the  o^her  Avas  a  kind  of  blind,  groping  instinct  in  the  popular  mind  leading  to  the 
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conviction  that  scientific  knowledge  ought  in  some  way  to  be  made  more  useful 
to  tlie  daily  occupations  of  life  than  had  previously  been  thought  possible,  and  that 
the  educational  system  of  the  country  ought  to  contribute  more  directly  to  that  end 
than  it  Avas  then  doing.  Dr.  True  has  published  a  very  interesting  account  of  several 
early  attempts  to  work  out  this  idea,  and  Mr.  Morrill  was  in  close  communication 
with  men  Avho  had  caught  the  impulse  of  it.  But  neither  colleges  nor  teachers  nor 
appliances  nor  methods  of  instruction  were  ready  for  this  new  demand.  It  is  inter- 
esting to  note  that  the  great  measure  of  relief  provided  by  Congress  was  devised  by 
a  man  who  had  had  no  advantages  of  collegiate  or  other  higher  education,  and  thus 
was  free  from  the  narrowness  and  prejudices  which  such  an  education  sometimes 
produces,  while  on  the  other  hand  he  was  both  by  sympathy  and  by  training  a  man 
of  the  people,  thinking  their  thoughts,  moved  by  their  emotions,  and  putting  into 
clear  and  effective  speech  what  they  dimly  and  vaguely  felt. 

Aside  from  the  administrative  provisions  of  his  bill,  the  often  quoted  words  which 
declared  its  controlling  purpose  were  practical  enough  to  answer  immediate  needs, 
novel  enough  to  open  a  tempting  field  of  educational  activity,  and  broad  enough  to 
cover  the  widest  possible  range  of  future  growth.  ]Mr.  Morrill  once  assured  me,  in 
answer  to  an  inquiry,  that  the  language  w^as  his  own,  and  familiar  as  it  is  I  may  be 
permitted  to  quote  it  here. 

After  providing  for  the  investment  of  the  proceeds  of  the  sales  of  the  lands,  section 
4  of  the  act  declares  that  the  money  so  invested  "shall  constitute  a  perpetual  fund," 
that  this  fund  shall  remain  "forever  undiminished,"  that  the  interest  on  this  fund 
shall  ])e  "inviola])ly  appropriated,  by  each  State  which  may  take  and  claim  the  benefit 
of  this  act,  to  the  endowment,  support,  and  maintenance  of  at  least  one  college  where 
the  leading  ol)ject  shall  l)e,  without  excluding  other  scientific  and  classical  studies, 
and  including  military  tactics,  to  teach  such  branches  of  learning  as  are  related  to 
agriculture  and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States 
may  respectively  prescribe,  in  order  to  promote  the  liberal  and  practical  education  of 
the  industrial  classes  in  the  several  pursuits  and  professions  in  life." 

Agriculture  was  then  almost  the  only  great  industry  of  the  country,  and  not  unnatu- 
rally the  Congressional  n)ind  and  the  popular  mind  caught  first  at  the  idea  of  "agri- 
cultural" colleges  and  "agricultural"  education  as  the  subjects  chiefly  contemplated 
by  the  bill;  but  Senator  Morrill  himself,  on  repeated  occasions,  public  and  private, 
stated  the  true  intent  and  object  of  the  law  in  language  that  leaves  no  room  for  doubt 
or  question.    At  one  time  he  said: 

' '  It  is  perhaps  needless  to  say  that  these  colleges  were  not  established  or  endowed 
for  the  sole  purpose  of  teaching  agriculture.  Their  object  was  to  give  an  opportunity 
for  those  engaged  in  industrial  pursuits  to  obtain  some  knowledge  of  the  practical 
sciences  related  to  agriculture  and  the  mechanic  arts;  such  as  they  could  not  then 
obtain  at  most  of  our  institutions  called  classical  colleges,  where  the  languages,  Greek 
and  Latin,  French  and  German,  absorbed  perhaps  two-thirds  of  all  the  time  of  the 
students  while  in  college. 

' '  But  it  never  was  intended  to  force  the  boys  of  farmers  going  into  these  institutions 
so  to  study  that  they  should  all  come  out  farmers.  It  Avas  merely  intended  to  give 
them  an  opportimity  to  do  so,  and  to  do  so  with  advantage  if  they  saw  fit. 

"Obviously,  not  manual  but  intellectual  instruction  was  the  paramount  object.  It 
was  not  provided  that  agricultural  labor  in  the  field  should  be  practically  taught  any 
more  than  the  mechanical  trade  of  a  carpenter  or  blacksmith  should  be  taught. 
Secondly,  it  was  a  liberal  education  that  was  proposed.  Classical  studies  were  not  to 
be  excluded,  and,  therefore,  must  be  included.  The  act  of  1862  proposed  a  system 
of  broad  education  by  colleges,  not  limited  to  a  superficial  and  dwarfed  training  such 
as  might  be  had  at  an  industrial  school,  nor  a  mere  manual  training  such  as  might  be 
supplied  hy  a  foreman  of  a  workshop  or  by  a  foreman  of  an  experimental  farm.  If 
any  would  have  only  a  school  Avith  equal  scraps  of  labor  and  of  instruction,  or  some- 
thing other  than  a  college,  they  Avould  not  obey  the  national  law.  Experience  in 
manual  labor,  in  the  handling  of  tools  and  implements,  is  not  to  be  disparaged;  in 
the  proper  time  and  place  it  is  most  essential,  and  generally  something  of  this  may 
be  obtained  either  before  or  after  the  college  term,  but  should  not  largely  interfere 
with  the  precious  time  required  for  a  definite  amount  of  scientific  and  literary  culture, 
Avhich  all  earnest  students  are  apt  to  find  far  too  limited." 

So  clear  Avas  Mr.  Morrill's  view  on  this  point  that  in  the  title  of  the  bill  that  he 
introduced  December  15,  1873,  he  called  the  institutions  "national  colleges  for  the 
adA^ancement  of  general  scientific  and  industrial  education,"  and  he  used  to  say  that 
the  name  "agricultural  colleges"  would  never  have  been  applied  to  the  institutions 
except  that  it  had  happened  to  suit  the  casual  convenience  of  an  index  clerk. 

At  the  risk  of  repeating  what  is  already  familiar,  permit  me  to  call  attention  to  the 
cumulative  marshaling  of  thought  in  the  portion  of  the  law  just  quoted.    Each  State 
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is  required  to  bind  itself  to  maintain  at  least  one  "college,"  a  term  at  that  time  applied 
to  a  well-known  type  of  institution  which  provided  a  four-years  course  of  liberal 
education  in  certain  well-defined  groups  of  studies.  In  keeping  with  this  fundamental 
idea  the  new  colleges  were  to  make  it  their  "leading  object"  to  teach  "branches  of 
learning,"  and,  more  specifically,  such  branches  "as  are  related  to  agriculture  and 
the  mechanic  arts."  If  the  language  of  the  law^  had  stopped  at  that  point  it  would 
have  been  sufficient  to  cover  all  that  has  since  been  done  or  can  in  the  future  be  done 
by  the  institutions  thereby  established;  for,  what  branches  of  learning  can  be  con- 
ceived which  are  not  "related"  to  agriculture  and  the  mechanic  arts?  Certainly 
every  branch  of  mathematical,  physical,  and  natural  science  is  directly  so  related, 
and  there  is  not  another  branch  of  science  known  to  man  which  is  not  in  turn  related 
to,  and  in  most  cases  essential  to,  the  mastery  of  the  great  fields  of  experimental 
science.  But  if  the  language  of  the  enactment  had  stopped  at  that  point  it  would 
have  fallen  far  short  of  the  author's  intent,  and  would  have  been  liable  to  the  mis- 
conception of  providing  only  for  theoretical  instruction  in  the  branches  of  knowledge 
named,  in  the  same  manner  as  the  then  existing  colleges  were  chiefly  doing.  Accord- 
ingly, these  "l^ranches  of  learning"  are  to  be  taught  in  such  a  manner  as  to  promote 
a  " x:)ractical "  as  well  as  a  liberal  education. 

It  was  the  emphasis  laid  upon  the  practical  element  in  education  which  gave  its 
distinctive  character  to  ^Ir.  Morrill's  plan;  and  this  education,  at  once  "liberal" 
and  "practical,"  was  to  be  provided  for  the  "industrial  classes" — meaning  by  that 
not  to  suggest  a  gradation  of  rank  or  classes  among  the  great  body  of  the  people,  but 
merely  to  designate  all  those  who  were  engaged  in  pursuits  other  than  such  as  alone 
were  then  called  professional,  viz,  law,  medicine,  and  theology.  But  even  this  did 
not  fill  the  measure  of  Mr.  Morrill's  thought.  He  did  not  aim  to  restrict  the  non- 
professional classes  (as  just  defined)  to  a  single  field  of  learning  or  to  subject  them 
to  a  single  form  or  type  of  education.  Other  scientific  studies  than  those  related  to 
agriculture  and  the  mechanic  arts  Avere  not  to  be  excluded,  the  ancient  classics  were 
not  to  be  excluded,  and  the  new  colleges  Avere  so  to  cover  the  whole  field  of  ancient 
and  modern  learning  as  to  fit  their  students  for  "the several  pursuits  and  professions 
in  life."  Mr.  Morrill's  purpose  was,  in  short,  to  bring  all  the  resources  of  modern 
science  into  direct  relation  to  modern  industries,  and  to  emancipate  aspiring  and  tal- 
ented youth  from  the  necessity  of  patronizing  only  one  type  of  college  and  entering 
only  one  restricted  class  of  professions.  This  "practical"  aim  was  a  definite  fore- 
shadowing of  what  is  noAV  known  as  the  laboratory  method,  Avhich  is  coming  to  be 
everywhere  recognized  as  aVjsolutely  indispensable  to  the  best  teaching  of  every 
branch  of  science,  whether  pure  or  applied,  and  to  the  widespread  establishment  of 
Avhich  the  land-grant  colleges  have  powerfully  contributed. 

It  may  well  be  doubted  whether  the  States  that  accepted  the  Congressional  grant 
had  any  well-defined  conception  of  what  it  meant.  On  its  face  it  was  merely  a  con- 
tribution toward  the  estaVjlishment  of  a  kind  of  college  of  which  the  need  was  already 
widely  felt;  but  it  was,  in  fact  and  in  its  consequences,  much  more  than  that.  Every 
State  accepted  the  grant  on  the  conditions  specified  by  Congress,  and,  in  doing 
so,  entered  into  a  contract  obligation  with  the  United  States  to  make  a  college  a 
part  of  its  system  of  public  education.  I  find  no  evidence  that  even  Mr.  Morrill 
perceived  the  full  significance  of  this  fact;  but  the  movement  was  in  reality,  though 
unconsciously,  the  most  important  step  yet  taken  toward  the  realization  of  that 
great  idea  which  Jefferson  had  conceived  and  to  which  lie  devoted  many  years  of  his 
life — of  a  school  system  in  every  State,  beginning  Avith  the  primary  schools  and 
reaching  by  regular  gradations  ui:>  to  a  State  university,  and  through  the  State  univer- 
sities to  a  national  university — all  to  be  nonsectarian,  scientific  in  aim  and  method, 
and  supported  l)y  public  taxation. 

The  success  of  the  new  institutions  was  not  everywhere  equal,  nor  was  it  secured  in 
any  State  without  a  struggle.  They  were,  in  fact,  entering  a  field  of  education  that 
was  i^ractically  a  terra  incognita.  They  were  required  to  teach  the  leading  branches 
of  experimental  science,  natural  and  physical,  without  proper  buildings,  equipment, 
or  apparatus,  and,  above  all,  Avithoutthe  possibility  of  obtaining  in  the  United  States, 
at  that  time,  men  enough  properly  trained  to  fill  the  ncAvly  established  chairs. 
President  Oilman,  of  Johns  Hopkins,  then  a  professor  in  Yale  College,  pointed  out, 
in  an  article  in  the  North  American  Review,  that  one  of  the  most  serious  obstacles 
to  these  institutions  at  the  outset  Avould  l)e  found  in  the  lack  of  trained  teachers,  a 
lack  Avhich,  happily,  no  longer  exists  and  Avhich  the  institutions  themseh^es  haA^e 
done  much  to  supply.  Another  obstacle  came  from  the  antagonism  of  colleges  and 
so-called  universities  already  established;  and  their  antagonism,  supported  by  a 
I'OAverfui  body  of  opinion,  forced  upon  the  public  mind  a  consideration  of  the  Avhole 
cjuestion  of  the  proper  function  of  the  government,  Avhether  national  or  State,  in 
respect  to  the  support  of  higher  education.    It  Avould  probably  be  too  much  to  say 
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that  the  question  has  yet  received  a  final  settlement,  but  there  is  abundant  evidence 
furnished  by  the  growth  of  these  institutions  and  the  support  given  to  them  l)y  the 
public  that  the  question  is  well  on  the  way  toward  solution,  and  in  the  direction  out- 
lined by  Jefferson  and  successfully  entere<l  upon  by  INIorrill. 

Public  education  at  public  cost  is  not  maintained  for  the  sake  of  the  individual,  but 
for  the  sake  of  the  State,  the  collective  whole.  If  it  is  true,  as  Washington  said,  that 
''in  proportion  as  the  institutions  of  government  reflect  public  opinion  it  is  essential 
that  that  opinion  be  educated,"  it  is  also  true  that  the  education  must  vary  in  accord- 
ance with  varying  conditions  of  public  life  and  the  changing  evolution  of  pul)lic 
institutions.  When  the  business  of  government  was  simple  and  confined  to  but  few 
objects  an  elementary  education  may  have  been  sulhcient  to  prepare  the  masses  of 
men  for  the  intelligent  discharge  of  the  duties  of  citizenship:  but  when  that  business 
becomes  highly  complex,  as  in  our  own  time,  and  has  to  deal  not  only  with  the  greatest 
national  interests  but  Avith  matters  of  world-wide  concern,  then  it  l^ecomes  indis- 
pensable to  the  welfare  of  the  State  that  the  highest  attaina1)le  education  shall  be 
placed  within  the  reach  of  every  youth  who  has  the  ambition,  the  energy,  and  the 
intellectual  ability  to  acquire  it.  Mr.  Morrill  and  the  generation  that  accepted  his 
plan  builded  better  than  they  knew,  and  in  their  action  I  see  the  sure  instinct  of  a 
great  democracy  working  out  the  highest  law  of  self-preservation.  The  opposition 
to  these  new  institutions  was,  in  fact,  based  on  the  same  theory  and  suj^ported  by 
the  same  arguments  as  have  been  used  in  almost  every  State  against  the  establishment 
of  common  schools  at  public  expense,  against  county  superintendencies,  against 
normal  schools  and  high  schools,  against  central  control,  and  against  every  other  pro- 
posed scheme  for  improving  them;  but  the  cause  of  puljlic  education  in  all  its 
branches  has  steadily  advanced  in  spite  of  every  form  of  opposition,  and  the  public 
mind  has  at  last  fairly  grasped  the  principle  that  there  is  no  logical  stop])ing  place 
between  a  public  support  of  elementary  education  and  a  public  support  of  tlie  highest 
university  education. 

]\Ir.  Morrill  never  lost  his  active  interest  in  the  welfare  of  the  institutions  that  had 
been  founded  by  his  instrumentality,  and  meml:)ers  of  tliis  Association  who  remem- 
ber his  appearance  before  it  at  one  session  of  its  last  convention  in  Washington  will 
never  forget  the  mingled  pride  and  diffidence  with  which  he  expressed  his  gratifica- 
tion in  what  these  institutions  had  done  and  were  doing  and  promised  to  do,  and 
especially  the  touching  note  of  personal  affection  with  which  he  greeted  the  mem- 
bers as  tiiey  thronged  around  him  to  grasp  his  hand.  He  was  ])rofoundly  and  unaf- 
fectedly happy  in  the  visible  fruits  of  his  accom})lished  work,  far  surpassing,  as  he 
said,  his  fondest  hopes. 

It  would  be  an  interesting  task,  but  one  requiring  more  leisure  than  I  have  l3een 
able  to  command,  to  follow  out  step  by  step  the  evidences  of  his  watc-hful  care  over 
their  interests  after  they  were  once  established.  During  the  winter  of  1872-73  the 
present  distinguished  senior  Senator  from  Massachusetts,  then  a  member  of  the 
House,  was  very  earnestly  engaged  in  pushing  a  measure  for  the  establishment  of  a 
permanent  educational  fund  from  the  proceeds  of  the  sales  of  the  public  lands,  which 
should  be  applied  directly  to  the  maintenance  of  public  schools  throughout  the 
United  States — the  distribution  to  be  made  partly  on  the  basis  of  illiteracy  and  partly  on 
the  basis  of  population.  Senator  Morrill  at  the  same  time  had  equally  at  heart  the 
establishment  of  a  permanent  educational  fund  from  the  same  source,  the  proceeds 
of  which  should  be  applied  to  the  further  maintenance  of  the  land-grant  colleges  of 
1862.  The  antagonism  between  these  two  measures,  each  proposing  for  the  time 
being  to  absorb  the  entire  proceeds  of  the  sale  of  public  lands,  Avas  tinally  reconciled 
by  an  agreement  loetween  the  supporters  of  each  to  appropriate  one-half  C)f  such  pro- 
ceeds to  each  of  the  objects  named,  and  the  tAvo  bills  Avere  modified  accordingly,  a 
limit  of  850,000  a  year  for  each  State  being  placed  upon  the  amount  of  the  college 
income,  the  common-school  fund  remaining  indefinite.  The  two  bills,  as  thus  modi- 
fied, had  the  active  support  of  a  very  large  majority  in  each  House,  but  Avere  opposed 
Avith  great  earnestness  by  some  of  the  ablest  Senators  then  in  Congress,  and  both 
failed  of  final  passage  through  the  inaction  of  a  connnittee  of  conference  which  had 
been  appointed  to  reconcile  the  differences  betAveen  the  two  Houses. 

In  December,  1873,  Senatoi'  INlorrill  introduced  a  bill  (prepared  by  others,  but 
entirely  acceptable  to  himself  )  Avhich  combined  the  essential  features  of  the  two  bills 
just  named;  but  he  did  not  find  the  conditions  favorable  for  pressing  it  to  a  passage. 
Mr.  Hoar,  in  the  meantime,  had  reintroduced  his  bill  in  the  House,  and  on  the  2d 
day  of  February,  1874,  the  House,  on  the  motion  of  Mr.  James  ^Monroe,  then  a  pro- 
fessor in  Oberlin  College  and  a  member  of  the  House,  adopted  a  resolution  instructing 
the  Committee  on  Education  and  Labor  to  inquire  into  the  condition  and  manage- 
ment of  the  agricultural  and  othei-  colleges  which  have  received  grants  from  the 
United  States  under  the  act  of  July  2, 1862."    Mr.  Monroe  had  been  an  earnest  oppo- 
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nent  of  the  college  bill  in  the  previous  session,  and  this  movement  was  looked  upon 
by  the  friends  of  the  colleges  as  distinctly  hostile,  or,  at  best,  as  intended  to  delay 
any  legislation  in  their  behalf.  The  committee  prepared  and  sent  to  all  the  colleges 
a  long  list  of  questions  covering  every  possible  plmse  of  their  work  and  history,  and 
many  of  them  impossible  of  a  definite  answer  for  the  reason  that  they  seemed  to 
assume  a  like  condition  of  things  in  every  State,  or  at  least  varying  conditions  that 
could  be  reduced  to  the  same  statistical  standard.  It  was  agreed  among  tlie  colleges, 
however,  through  some  correspondence,  that  all  should  make  the  fullest  and  frankest 
answers  that  were  possible  under  the  circumstances,  and  this  was  finally  done  by  all 
except  two — Kansas  and  Florida. 

On  the  13th  of  January,  1875,  Mr.  Monroe  presented  the  report  of  the  committee 
(Report  No.  57,  Forty-third  Congress,  second  session). 

The  report  avowedly  refrains  from  discussing  all  questions  of  general  policy  involved 
in  the  establishment  of  these  institutions,  and  expresses  gratification  at  the  desire 
shown  by  most  of  them,  not  only  to  furnish  the  facts  sought  for,  but  to  aid  the  com- 
mittee by  suggestions  as  to  the  best  method  of  accomplishing  its  ol)ject.  It  then 
proceeds  to  summarize  the  facts  ascertained  respecting  the  sa^.e  of  lands  and  land 
scrip,  the  investment  of  the  proceeds  in  the  several  States,  the  financial  management 
of  the  fund,  the  amount  of  nicome  from  it,  ai.d  the  educational  results.  The  institu- 
tions themselves  are  described  as  being  "in  a  state  of  formation,"  some  States  having 
not  yet  made  provision  for  the  establishment  of  colleges,  and  others  but  recently — 
only  six  in  all  having  been  in  operation  prior  to  1865.  The  report  concludes,  there- 
fore, that  it  was  then  "too  early  to  obtain  intelligent  answers"  to  the  questions 
asked,  and  adds  that,  while  "there  is  nothing  in  the  results  thus  far  attained  that 
can  be  called  discouraging,    ^  a  considerable  number  of  the  colleges  have 

done  work  which  requires  no  apology,  and  a  few  of  those  earliest  organized  have 
already  found  time  to  take  high  rank  among  tlie  institutions  of  the  land." 

"It  must  be  added,"  continues  the  report,  "  that  the  reports  sent  from  these  col- 
leges reveal,  in  many  cases,  a  certain  fresh  interest  and  spirit  of  youth,  a  new  enthu- 
siasm, which  when  intelligent  and  enduring  is  one  of  the  ])est  prophecies  of  success. 
Strong  (evidence  is  afforded  of  the  j^ower  of  these  institutions  to  establish  symj^a- 
thetic  relations  between  themselves  and  the  communities  in  which  they  are  placed, 
in  the  fact  that  they  have  already  received  in  appropriations  from  States  and  in 
donations  from  towns,  counties,  and  private  individuals  an  amount  almost  equal,  in 
the  aggregate,  to  the  whole  bounty  of  the  Government." 

It  seemed  proper  to  call  attention  to  this  report  because  it  was  the  first  and  the 
last  movement  in  Congress  which  has  ever  betrayed  the  slightest  distrust  of  the  work 
that  was  being  done  by  these  institutions,  and  it  is  gratifying  to  add  that  Mr.  INIonroe 
himself  was  so  convinced  by  his  inquiry  that  he  not  only  made  his  report,  as  we  have 
seen,  a  strong  justification  of  them  and  their  work,  but  became  and  remained  ever 
after  one  of  their  steadfast  friends. 

During  the  two  years  next  succeeding,  political  excitement  ran  so  high  in  Congress 
and  out  that  Senator  Morrill  appeared  to  think  it  inexpedient  to  press  for  any  fur- 
ther legislation  in  behalf  of  the  colleges.  He  had  the  subject  continually  before  his 
mind,  made  numerous  minor  modifications  of  the  bill  which  he  had  introduced  in 
December,  1873,  and  there  was  never  a  day,  I  think,  when  he  was  not  prepared  to 
introduce  a  bill  if  there  had  seemed  any  prospect  of  securing  time  for  its  considera- 
tion. In  March,  1877,  Senator  Sherman  having  resigned  his  seat  to  accept  a  place 
in  the  Cabinet  of  President  Hayes,  Senator  Morrill  succeeded  him  as  chairman  of  the 
Finance  Committee,  and  for  a  time  his  principal  attention  was  absorbed  in  that 
direction.  This  of  itself  would  probably  have  prevented  him,  for  the  time  being, 
from  undertaking  further  active  efforts  in  behalf  of  the  colleges,  but  a  more  con- 
trolling reason  lay  in  the  fact  that  Senator  Blair,  of  New^  Hampshire,  who  succeeded 
him  as  chairman  of  the  Committee  on  Education,  devoted  himself  with  great  earnest- 
ness and  persistence  to  an  attempt  to  secure  a  large  appropriation  for  the  support  of 
common  schools.  It  was  only  after  this  measure  had  repeatedly  failed  of  passage 
that  Senator  Morrill  (with  Senator  Blair's  hearty  concurrence)  took  up  again  his 
favorite  subject  and  secured  the  passage  of  the  act  of  1890,  as  supplementary  to  his 
original  act  of  1862.  This  act  is  of  so  recent  enactment  and  operation  that  it  is  suf- 
ficient merely  to  refer  to  it  in  this  connection.  It  was  a  fi. tting  culmination  of  Sena- 
tor Morrill's  work  for  public  education.  Its  helpful  and  stimulating  influence  has 
been  felt  in  every  State,  and  the  equal  distribution  under  it  has  done  much  to  correct 
the  inequalities  of  the  distribution  of  land  scrip  under  the  act  of  1862. ^ 


^By  the  act  of  1862,  30,000  acres  were  donated  to  each  State  for  each  Senator  and 
Representative  in  Congress  to  whirh  wi's  e  ntitled.  By  the  act  of  1890  each  State 
receives  an  equal  approi^riation. 
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Probably  Mr.  Morrill's  last  act  in  this  connection  was  the  introduction  (March  17, 
1898)  of  a  bill  providing  that  ^vhenever  the  proceeds  of  the  sales  of  iDiiblic  lands 
should  be  less  "than  is  required  by  the  terms  of  the  act  aforesaid  (the  act  of  1890) 
to  be  paid  to  each  of  the  several  States,  any  deficiency  shall  be  paid  from  any  money 
in  the  Treasury  not  otherwise  appropriated." 

Mr.  Morrill  did  not  live  to  see  this  bill  become  a  law,  but  a  like  provision  has  sincer' 
been  made  by  act  of  Congress,  and  the  institutions  which  Mr.  ]\Iorrill  established  iii 
1862  are  now,  in  1900,  securely  grounded  on  the  inviolable  faith  of  the  United  States. 
Few  men  in  public  life  find  their  own  ideals  realized  or  their  best  x)urposes  embodied 
in  legislation  or  in  permanent  institutions;  but  Senator  Morrill,  at  the  close  of  his 
career,  could  look  back  upon  a  great  body  of  noble  results  as  enduring  as  the  Republic. 

This  outline  sketch  of  Senator  Morrill's  work  would  be  incomplete  without  a 
brief  statement  respecting  the  growth  and  the  present  status  of  the  land-grant  col- 
leges. This  topic  in  itself  would  furnish  abundant  material  for  a  crowded  hour.  At 
present  I  must  confine  myself  to  the  bare  mention  of  a  few  characteristic  facts.  It 
should  be  borne  in  mind  that  the  act  of  1862  did  not  directly  donate  the  lands  to 
the  States,  but  offered  them  to  the  legislative  acceptance  of  the  States  on  certain 
clearly  specified  and  stringent  conditions.  The  most  significant  fact,  and  probably 
the  most  unexpected,  is  the  full  and  lil^eral  response  of  State  and  Territorial  govern- 
ments, and,  in 'some  cases,  communities  and  individuals,  to  the  initial  action  of 
Congress. 

The  land  granted  to  the  States  by  the  act  of  1862  amounted  to  somewhat  more  than 
10,000,000  acres,  which  has  thus  far  produced  a  permanent  fund  of  $10,262,944,  with 
lands  still  unsold  of  the  estimated  value  of  $4,062,850.30,  the  entire  proceeds  being,  in 
round  numbers,  somewhat  over  $14, 250,000.  To  this  have  l^een  added  other  land-grant 
funds  amounting  to  81,441,577.38;  other  permanent  funds,  814,442,194.25;  farms  and 
grounds,  $5,543,108.91;  buildings,  816,274,000.53;  apparatus,  81,955,859.21;  machin- 
ery, $1,373,696.75;  libraries,  $1,854,942.21;  miscellaneous  equipment,  $1,997,690.07, 
making  a  grand  total  of  permanent  plant  of  the  value  of  $58,944,137.61.  The  addi- 
tions to  the  permanent  endowment  and  equipment  in  1899  amounted  to  $2,365,152.43. 

On  this  basis  64  institutions  have  been  established.  I»  1899  they  had  a  total  of 
35,956  students,  Avitli  professors  and  instructors  aggregating  2,893  persons,  and  with 
a  total  income  of  $5,994,037.61,  exclusive  of  the  sums  received  from  the  United  States 
for  Agricultural  Experiment  Stations.  Of  this  amount  8624,672.88  was  received  as 
interest  on  the  land  grant  of  1862  and  81,120,778.96  under  the  act  of  1890,  thus  leav- 
ing to  them  an  income  of  81,248,585.77,  or  more  than  two-thirds  of  the  whole,  from 
other  sources  than  grants  of  the  United  States.  During  the  single  year  1899  the 
States  and  Territories  appropriated  for  the  maintenance  and  improvement  of  the 
land-grant  colleges  no  less  than  $2,287,917.98. 

These  figures  furnish  most  striking  and  conclusive  evidence  that  the  policy  of  Con- 
gress, begun  by  the  act  of  1862  and  continued  by  the  act  of  1890,  has  met  a  great  public 
need,  and  that,  instead  of  encouraging  inaction  or  indifference  on  the  part  of  the 
States,  it  has,  on  the  contrary,  stimulated  them  to  a  degree  of  activity  far  in  advance 
of  that  of  Congress.  But  this  array  of  material  strength  tells  only  the  lesser  part  of 
their  story.  In  the  range  and  quality  of  their  scholarship,  in  their  combination  of 
the  practical  and  experimental  with  the  theoretical,  in  their  adjustment  to  the  con- 
ditions of  public  education  in  their  several  States,  in  their  responsiveness  to  public 
needs  and  the  best  public  opinion,  they  occupy  a  distinctive  position  and  are  doing 
a  work  which  has  profoundly  affected  the  educational  life  of  the  country.  I  confi- 
dently believe  that  with  a  charter  broad  enough  to  cover  the  whole  range  of  learning 
the  future  of  higher  education  in  this  country  belongs  largely  to  these  colleges  and 
to  the  influences  that  they  have  created  and  must  continue  to  create. 

The  accomplished  work  bespeaks  the  man.  As  these  institutions  typify  American 
education,  so  Mr.  JMorrill  in  his  person  and  character  typified  an  almost  ideal  Ameri- 
can citizenship.  He  represented  more  than  most  men  in  public  life  those  deep  and 
silent  forces  that  are  the  real  strength  of  the  Republic — nay,  they  are  the  Republic; 
they  are  its  only  promise  and  potency  of  continued  existence.  They  come  from  the 
sober  thought  of  men  and  women  who  listen  to  the  inner  voices  of  conscience  and 
duty  and  obey  in  their  lives  the  sovereign  law  of  rectitude — the  steadfast  souls  who 
do  the  daily  work  of  the  world,  not  with  a  parade  of  virtue  or  an  air  of  martyrdom, 
but  with  a  cheerful  courage  and  patience  and  faith  because  they  know  no  other  call 
than  the  call  of  duty;  because,  as  Luther  said,  they  "can  do  no  other."  They  are 
the  men  and  women  Avho  support  churches  and  schools  and  charities  and  cherish  the 
sanctities  of  home.  They  are  the  men  of  affairs  who  understand  that  there  is  no 
great  or  permanent  or  worthy  success  in  business  life  except  as  it  is  built  on  a  founda- 
tion of  absolute  truthfulness  and  absolute  integrity,  and  that  the  standards  of  public 
integrity  and  private  integrity  are  th'3  same.    They  are  the  citizens  whose  judgments 


"remain  undisturbed  amid  the  clamorous  brawl  of  self-seeking  demagogues  and  who 
then  turn  aside  to  swell  that  "silent"  vote  that  often  upsets  all  political  calculations. 
They  are  the  sane  and  honest  masses  of  the  people  who  have  thus  far  in  our  history 
proved  equal  to  every  emergency  and  risen  to  the  full  height  of  every  great  crisis. 

It  was  the  source  at  once  of  Mr.  IMorriU's  strength  and  of  his  limitations  in  some 
directions  that  in  his  own  person  he  stood  for  and  typified  so  much  of  these  charac- 
teristics of  "the  plain  people."  He  was  peculiarly  happy  in  the  State  he  repre- 
sented— a  sober,  energetic,  thrifty  people;  loyal  to  their  State,  their  country,  and 
their  God;  patrons  of  schools  and  colleges  and  churches;  quick  to  recognize  merit  in 
their  public  men  and  wise  to  continue  them  long  in  the  public  service — the  best 
type,  in  short,  of  a  true  American  citizenship — and  Senator  Morrill  was  simply  one 
among  them.  He  was  of  them  in  his  origin,  in  his  character,  in  his  training,  in  his 
cast  of  mind,  in  his  life-long  habits  of  action;  but  he  was  of  them  at  their  best,  and 
for  that  reason  his  career  will,  for  all  coming  time,  set  a  standard  which  every  youth 
may  hopefully  strive  to  reach,  but  which  few  will  surpass.  The  institutions  that  he 
established  will  live  as  long  as  the  Kepublic  lives.  They  will  increase  in  wealth  and 
influence  and  public  favor,  but  their  most  precious  possession  and  their  perennial 
source  of  power  over  the  young  manhood  and  womanhood  of  America  will  be  found 
in  the  example  of  the  life  and  character  of  their  founder,  Justin  S.  IMorrill. 

Morning  Session,  Thursday,  November  15,  1900. 

The  convention  was  called  to  order  at  9.20  a.  m.,  President  Stubbs  in  the  chair. 

The  report  of  the  committee  on  cooperative  work  ])etween  the  Department  of 
Agriculture  and  experiment  stations  Avas  laid  before  the  convention  for  consideration. 

After  considerable  discussion  of  matters  pertaining  to  this  report,  especially  the 
question  of  the  publication  of  the  results  of  cooperative  investigations,  participated 
in  by  A.  C.  True,  M.  Whitney,  E.  A.  Bryan,  G.  W.  Atherton,  C.  D.  Woods,  and 
others,  H.  P.  Armsby,  of  Pennsylvania,  moved  that  the  report  be  received  and  the 
committee  continued,  with  instructions  to  take  into  consideration  especially  the  sub- 
ject of  publication,  and  report  to  the  next  convention. 

After  some  further  discussion  of  the  question  of  arrangements  for  cooperation  Avith 
individual  workers  in  the  stations  and  in  the  Department,  l)y  G.  W.  Atherton,  of 
Pennsylvania;  E.  A.  Bryan,  of  Washington;  C.  D.  Woods,  of  Maine,  and  others,  it 
was  voted  to  add  the  phrase  "except  under  such  contracts"  after  the  sentence 
' '  arrangements  between  individual  officers  in  the  two  institutions  are  deemed  inad- 
visable."   Dr.  Armsby 's  motion  then  prevailed. 

President  A.  T.  Hadley,  of  Yale  University,  was  introduced  and  spoke  as  follows: 

Mr.  President  and  Gentlemen:  It  is  an  unusual  pleasure  for  me  to  be  here  and 
welcome  to  this  place  a  body  of  men  such  as  I  see  before  me.  I  had  hoped  to  have 
the  pleasure  of  attending  a  larger  part  of  your  meetings,  but  unfortunately  the  cor- 
poration of  Yale  University  had  the  bad  taste  not  only  to  hold  a  meeting  on  Tues- 
day of  this  w^eek,  but  to  occupy  the  whole  of  the  day,  and  I  have  since  been  so 
busily  engaged  that  it  has  been  impossible  for  me  to  come  in  before.  I  am  sure  that 
the  prolonged  session  of  the  corporation  was  not  of  my  seeking.  I  would  have 
aA'oided  it  if  I  could.  I  am  glad  on  all  grounds  to  be  able  to  have  a  share  in  welcom- 
ing you  here.  I  believe  that  this  room  meets  your  necessities,  and  I  can  certainly 
say  to  you  that  you  are  exceedingly  welcome  to  Yale.  I  am  very  glad  to  have  this 
opportunity  to  extend  to  you  the  hospitality  of  the  university  and  to  in  some  meas- 
ure try  to  do  justice  in  view  of  what  you  are  doing  for  the  country.  No  words  of 
mine  can  overestimate  the  importance  of  the  work  in  which  you  are  engaged.  Of 
all  the  departments  of  education  in  which  Ave  have  a  con:imon  interest,  there  is  none 
more  distinctive  and  none  where  we  need  men  for  the  making  of  men  so  fully  as 
here.  I  feel  that  I  can  not  contribute  very  much  to  your  discussion.  If  this  Avere  a 
financial  gathering,  I  should  congratulate  you  at  having  your  stock  stand  above  par. 
I  shall  content  myself  Avith  ending  as  I  began,  Avith  an  assurance  of  heart}^  Avelcome 
to  you  from  Yale,  both  collectively  and  from  myself  personally.  I  trust  that  before 
you  leaA^e  Ncav  Haven  I  may  haA^e  a  chance  of  seeing  you  individually  and  talking 
over  those  problems  in  which  you  and  I  have  a  common  interest.  Possibly  I  might 
say  something  on  those  lines,  but  I  will  not  take  your  time  to  do  so  noAV. 

The  convention  took  a  recess  of  five  minutes  to  greet  President  Hadley. 
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On  motion  of  W.  0.  Atwater,  of  Connecticut,  the  executive  committee  was  author- 
ized to  send  a  greeting  to  the  German  experiment  stations,  the  occasion  being  the 
twenty-fifth  aniversary  of  the  first  American  station  and  the  fiftieth  of  tlie  first  Ger- 
man station. 

A.  C.  True,  for  the  committee  on  indexing  agricuhural  hterature,  reported  as  follows: 
Report  of  the  Com:v[ITtee  ox  Ixdexixg  Agricultural  Literature. 

The  committee  on  indexing  agricultural  literature  can  only  report  limited  progress 
during  the  past  year.  A^ou  will  remember  that  a  proposition  that  we  were  consider- 
ing at  the  last  convention  was  to  have  this  work  taken  up  through  the  librarian  of 
the  Department  of  Agriculture.  In  order  to  do  that  the  lil)rarian  must  have  an  addi- 
tion to  the  funds  at  his  disposal,  and  as  Congress  failed  to  give  him  this  addition,  it 
has  been  impracticable  for  him  to  take  up  the  special  work  which  the  committee  had 
in  mind,  and  w^hich  the  Association  in  a  general  way  has  approved.  We  have,  how- 
ever, endeavored  to  promote  this  general  subject,  and  the  librarian  of  the  Department 
is  much  interested  in  the  matter,  and  has,  as  very  many  of  you  know,  recently  under- 
taken the  preparation  of  a  card  index  of  the  Department  pubhcations.  The  cards 
are  sent  out  to  the  stations  and  to  a  limited  number  of  librarians  through  the  country. 
Attention  has  also  been  called  to  another  piece  of  work  which  has  been  done  by  the 
Department  during  the  past  year,  and  that  is  the  indexing  of  all  the  publications 
relating  to  the  work  in  a^nimal  industry.  This  is  a  large  book  and  a  work  of  consid- 
erable importance,  and  I  think  the  Association  should  feel  that  efforts  in  this  direction 
are  producing  definite  results,  so  far  as  the  Department  is  concerned,  and  the  com- 
mittee can  go  on  with  its  work,  if  the  Association  so  desires,  in  the  hope  of  accom- 
plishing more  hereafter. 

The  report  of  the  committee  was  accej^ted. 

E.  A.  Bryan,  of  AVashington.  ]\Ir.  President,  if  it  is  in  order,  I  should  like  to  offer 
at  this  time  a  resolution  so  that  the  executive  committee  may  fix  the  time  for  its 
future  consideration.    The  resolution  is  as  follows: 

Whereas  the  experiment  stations  have  profited  greatly  by  the  annual  visits  of  a 
representative  of  the  Office  of  Experiment  Stations,  such  visits  not  only  unifying  the 
efforts  of  the  stations,  but  improving  the  spirit  and  method  of  research  and  being 
conducive  to  a  more  satisfactory  expenditure  of  funds;  and 

Whereas  a  like  visit  to  the  colleges  by  the  Commissioner  of  Education  or  his  rep- 
resentative would  tend  to  strengthen  and  unifv  the  land-grant  colleges:  Therefore, 
be  it 

Resolved,  That  the  executive  committee  of  this  Association  be  directed  to  consider 
the  expediency  of  inviting  the  Secretary  of  the  Interior  to  make  such  recommenda- 
tion to  Congress  as  would  result  in  the  annual  inspection  of  the  land-grant  colleges 
by  the  Bureau  of  Education. 

The  resolution  was  referred  to  the  executive  committee,  which  later  recommended 
that  it  lie  on  the  table  for  one  year.    It  was  so  ordered. 
W.  H.  Jordan,  of  Xew  York.  I  desire  to  offer  a  resolution. 

Resolved,  That  it  is  the  sense  of  this  convention  that  the  cooperative  experiment 
station  exhibit  prepared  for  the  Paris  Exposition  under  the  auspices  of  this  Associa- 
tion be  reproduced  at  the  Pan-American  Exposition  at  Buffalo,  with  such  \yith- 
drawals  or  additions  as  may  be  deemed  wise  by  the  Ofiice  of  Experiment  Stations. 

Referred  to  the  executive  committee,  which  later  reported  it  favorably,  and  it 
was  adopted. 

H.  C.  White,  of  Georgia,  moved  that  the  executive  committee  be  instructed  to 
endeavor  to  procure  the  separate  publication,  for  distribution,  of  the  addresses  of 
President  Atherton  on  Senator  Morrill  and  Director  Jordan  on  the  American  agricul- 
tural experiment  stations. 

The  motion  prevailed. 

J.  L.  Hills,  of  Vermont.  ]Mr.  Chairman,  I  have  a  resolution  to  offer. 

Resolved,  That  in  view  of  the  widespread  and  growing  interest  in  the  work  of  farm- 
ers' institutes  throughout  the  country,  and  the  need  for  the  more  thorough  develop- 
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ment  of  this  enterprise,  this  Association  ])elieves  that  Congress  should  place  at  the 
disposal  of  the  Secretary  of  A^rricultnrc  funds  which  may  enable  him  to  extend  the 
work  which  the  Department  is  doin^x  for  tlie  i)romotion  of  the  general  interests  of 
the  institutes  in  the  several  States  and  Territories. 

Referred  to  the  executive  c(nnmittee,  which  reported  adversely,  and  no  action 
was  taken  on  the  resolution. 

AY.  M.  Hayes,  of  Minnesota.  Mr.  Chairman,  I  desire  to  offer  the  following  reso- 
lution : 

Resolved,  That  in  view  hi  the  increasing  cooperation  of  the  Department  of  Agricul- 
ture and  the  agricultural  ex])eriment  stations,  tliis  Association  deems  it  very  important 
that  the  Department  should  be  a])le  to  secure  and  retain  the  services  of  experienced 
and  (efficient  men  in  its  higher  positions  of  scientific  investigation  and  administra- 
tion, and  will  actively  support  the  Secretary  of  Agriculture  in  the  effort  to  adjust 
the  work  and  compensation  of  such  officers  in  such  manner  as  will  conform  to  the 
enlarged  business  of  the  Department  and  promote  the  highest  efficiency  of  its  scien- 
tific and  administrative  operations. 

Referred  to  the  executive  committee,  reported  favorably,  and  adopted. 
Professor  Hayes  also  presented  the  following  resolution: 

Resolved,  That  a  committee  of  five  be  appointed  to  consider  the  advisability  of 
bringing  about  a  general  conference  of  all  persons  interested  in  plant  and  animal 
breeding,  and  in  such  problems  of  nutrition  as  are  related  thereto,  and,  if  found 
advisable,  to  promote  the  organization  of  such  a  conference. 

He  said:  This  resolution  grows  out  of  a  similar  conference  which  was  held  in 
P^ngland  last  year,  ])romoted  by  the  English  Horticultural  Society.  The  resolution 
is  drawn  to  include  those  who  were  interested  in  animal  l)reeding  as  well  as  plant 
breeding.  It  was  suggested  by  Secretary  Wilson  that  1  ])resent  a  resolution  in  this 
form. 

Referred  to  the  executive  committee,  reported  favoral)ly,  and  adopted. 

The  committee  appointed  consists  of  W.  M.  Hayes,  of  Minnesota;  T.  F.  Hunt,  of 
Ohio;  A.  A.  Brigham,  of  Rhode  Island;  L.  H.  Bailey,  of  New  York,  and  H.  P. 
Armsby,  of  Pennsylvania. 

AV.  O.  Thompson,  of  Ohio.  I  beg  your  indulgence  for  a  very  brief  period  in  order 
to  make  a  statement  to  this  convention.  The  subject  of  a  summer  school  for  agri- 
culture is  on  the  minds  of  some  people  in  the  AVest,  and  I  wish  to  present  that  mat- 
ter here  this  morning.  It  has  been  discussed  on  several  occasions  and  at  other 
institutions,  but  the  trustees  of  the  Ohio  State  University  have  agreed,  and  have 
already  passed  an  appropriation  in  a  modest  way,  to  finance  such  a  school  for  a 
period  of  four  or  five  or  six  weeks,  as  may  be  determined.  It  is  proposed  to  open 
the  school  in  1902.  The  proposition  would  be  to  have  a  faculty  of  instruction  gathered 
from  the  colleges  and  experiment  stations  represented  in  this  convention,  and  then 
have  some  person  elected  as  the  head  of  this  faculty  of  instruction.  The  Ohio  State 
University  does  not  confine  it,  so  far  as  its  present  efforts  are  concerned,  to  the  loca- 
tion at  Columbus,  but  it  is  our  judgment  that,  after  giving  the  matter  an  experiment 
of  one  year,  the  experiment  itself  would  discover  whether  it  was  desirable  to  give  the 
school  a  migratory  character  and  take  it  from  institution  to  institution,  or  whether 
it  would  be  desirable  to  locate  it  at  some  point  to  be  agreed  upon  after  the  experi- 
ment had  been  made.  This  first  meeting  would  be  wholly  in  the  nature  of  an  experi- 
ment, and  we  present  the  matter  here  not  because  it  has  been  decided  definitely  to 
hold  such  a  school  of  agriculture,  but  because  it  has  been  decided  to  see  whether 
there  is  any  demand  for  such  a  summer  school,  and  we  thought  that  this  convention 
w^as  the  most  desirable  spot  in  America  to  present  the  matter,  and  that  we  could 
draw  out  from  this  convention  an  expression  of  views  that  would  indicate  to  us 
whether  such  a  school  was  desirable,  and  whether,  in  the  judgment  of  the  members 
of  this  convention,  there  was  an  open  field  for  such  an  effort.  AVe  thought  you 
would  approve  the  idea,  and  we  should  be  glad  to  know  something  of  what  you  think 
of  it.    The  plan  was  to  provide  a  school  which  would  furnish  to  our  graduate  students 
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and  teachers  in  agriculture  such  Hues  of  advanced  work  for  a  period  of  a  few  weeks 
as  would,  in  the  judgment  of  the  faculty  of  instruction  proposed,  be  desirable,  or 
such  a  course  as  would  meet  the  demands  and  needs  of  the  occasion.  AVe  bring  this 
matter  before  you  in  this  open  way  Vjecause  there  has  been  a  little  doubt  in  our 
minds  about  it,  and  we  are  hopeful  of  oVjtaining  an  expression  of  your  views.  AVe 
do  not  give  you  any  details  as  to  the  course  of  instruction,  which  I  presume  you 
would  not  care  to  hear  or  discuss  at  this  time,  but  simply  present  a  general  plan  of  a 
summer  school  of  agriculture,  and  ask  whether,  in  the  opinion  of  the  members  of 
this  convention,  it  is  desirable  to  hold  such  a  school.  "We  have  assurances  r.f  a  rather 
definite  sort  that,  in  case  the  school  should  take  a  migratory  hal)it,  another  institu- 
tion would  be  willing  to  finance  it  for  the  second  year.  If  tlie  matter  sliould  meet 
with  your  approval,  and  also  if,  in  your  opinion,  such  a  sdmn]  will  satisfy  a  need  or  a 
demand,  it  will  be  actively  pushed.  I  have  not  had  an  <  )pp(  atvniity  to  talk  tliis  over 
with  very  many  of  the  members  of  this  convention,  iu>r  lia\e  the  others  from  our 
university  had  a  similar  opportunity,  but  I  think  you  see  now  just  what  is  pi  oposed 
and  just  what  we  should  like  to  do  if  there  is  any  need  of  it.  It  was  rather  proposed 
to  make  it  an  intercollegiate  school  of  agriculture  so  far  as  ])<  )ssil)le.  That  means 
that  it  should  interest  all  of  the  colleges  and  exix-riment  stations  and  private  indi- 
viduals interested  in  this  particular  line  of  work.  Not  that  it  should  be  in  any 
sense  whatever  a  private  enterprise,  but  that  it  should  be  broad  in  its  scope. 

There  is  no  notion  in  our  minds  that  the  State  University  should  keep  this  up  as  a 
perpetual  movement,  unless  something  should  develop  of  the  nature  that  we  do  not 
now  see.  It  is  simply  started  on  the  basis  that  jiossibly  this  convention  would  see 
the  need  of  a  summer  school  of  agriculture,  and  if,  in  the  opinion  of  this  convention, 
it  would  be  wise  to  make  such  an  attempt,  an  opjjortunity  would  be  provided  to  give 
the  matter  a  chance  to  be  developed.  It  is  pro[)Osed  to  open  the  school  in  1902, 
becaCuse  it  was  thought  it  would  be  a  little  too  soon  to  try  it  in  1901.  It  was  thought 
if  we  could  obtain  a  favorable  sentiment  of  the  members  of  this  Association  by  the 
time  the  next  convention  met,  arrangements  could  be  definitely  made,  a  programme 
announced,  and  a  course  of  study  set  forth,  so  that  a  year  from  now,  at  the  annual 
convention  of  the  Association,  it  could  be  made  known  definitely  what  was  to  be 
expected  in  the  summer  of  1902. 

Brief  remarks  on  the  subject  were  made  by  ^V.  M.  Hayes,  of  Minnesota.  For 
action  on  this  matter  see  page  93. 

C.  D.  Woods,  of  Maine,  from  the  committee  on  n<jminations,  reported  as  follows: 
Mr.  President,  the  committee  on  nominations  met  and  talked  over  frankly  and  ear- 
nestly the  situation  in  the  Association,  and  had  especially  in  mind  in  making  up  their 
nominations  the  fact  that  there  was  no  time  in  the  history  of  the  Assi»ciation,  as  it 
seemed  to  the  committee,  when  there  was  so  much  responsiljility  imposed  upon  the 
executive  committee  and  oflicers  of  the  Association,  especially  in  the  way  of  matters 
in  Congress,  as  at  the  present.  The  n'ominati'jns  wliich  your  C(jmmittee  have 
decided  to  present  are  made  mainly  from  the  colleges.  It  was  Ixjrne  in  mind  that  these 
matters  pertained  particularly  to  the  colleges.  We  thought  it  was  due  to  the  Asso- 
ciation to  make  this  brief  explanation  in  suljmitting  our  nominations  as  to  why  we 
had  selected  men  largely  from  the  colleges.  Your  committee  advises  the  election  of 
the  following: 

President. — A.  W.  Harris,  of  Maine. 

Vice-presidents. — James  K.  Patterson,  of  Kentucky;  W.  H.  Jordan,  of  Xew  York; 
R.  H.  Jesse,  of  Missouri;  L.  G.  Carpenter,  of  Colorado;  E.  A.  Bryan,  of  Washington. 

Executive  committee. — H.  H.  Goodell,  of  Massachusetts;  Alexis  Cope,  of  Ohio; 
George  \V.  Atherton,  of  Pennsylvania;  H.  C.  White,  of  Georgia. 

Bihliograxjher. — A.  C.  True,  of  Washington,  D.  C. 

Secretary  and  treasurer. — E.  B.  AVjorhees,  of  Xew  Jersey. 

The  report  was  accepted,  and,  l)y  vote  of  the  convention,  the  secretary  was 
instructed  to  cast  a  ballot  for  the  officers  nominated. 
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Invitations  from  places  desiring  the  next  eonvention  were  presented  as  follows: 
Lansing,  Mich.,  l)v  J.  L.  Snyder;  Jackson,  Miss.,  ])y  J.  C.  Hardy;  Maine,  by  C.  D. 
Woods;  New  York,  by  W.  H.  Jordan. 

J.  E.  Stubbs,  of  Nevada,  presented  the  report  of  the  committee  on  revision  of  the 
constitution  as  follows: 

•  Report  of  the  Committee  ox  Revision  of  the  Coxstitution. 

the  very  last  hour  of  the  meeting  in  San  Francisco  a  committee  Avas  appointed 
under  the  title  "Committee  on  Revision  of  the  Constitution."  The  committee  was 
made  up  of  J.  K.  Patterson,  of  Kentucky;  M.  H.  Buckham,  of  Vermont;  H.  H. 
Good  ell,  of  Massachusetts;  W.  A.  Henry,  of  Wisconsin,  and  myself.  In  connection 
with  the  aj^pointment  of  that  committee,  certain  statements  were  made  which  seemed 
to  justify  at  the  time  the  taking  of  special  action  and  asking  the  convention  to  consider 
the  matter  then  in  order  that  a  report  might  be  made  to  this  convention.  The  com- 
mittee met  after  adjournment  and  organized  l)y  the  appointment  of  J.  E.  Stubbs,  of 
Nevada,  as  chairman,  and  H.  H.  Goodell,  of  Massachusetts,  as  secretary.  In  order  to 
obtain  the  minds  of  the  various  colleges  and  stations,  a  communication  was  sent  out  to 
each,  asking  for  an  expression  of  opinion  upon  the  subject  of  changes  in  the  constitu- 
tion. Such  suggestions  as  were  offered  were  collected  by  the  secretary  of  the  com- 
mittee and  sent  back  to  the  officers  of  the  different  colleges  and  stations,  so  that  they 
might  have  the  information  lorought  out  by  the  correspondence.  The  committee  met 
early  in  February  in  the  city  of  Washington  by  appointment.  Secretary  Goodell 
was  ill,  and  Director  Henry,  of  AVisconsin,  was  not  al)le  to  be  present.  That  left 
three  members  of  the  committee.  President  Patterson,  President  Buckham,  and 
President  Stubbs,  to  consider  what  action  should  be  taken.  The  printed  report  here 
presented  sets  forth  the  changes  that  were  agreed  upon.  Secretary  Goodell  gave  his 
assent  to  the  changes,  and  for  this  reason  the  report  is  signed  by  the  four  members. 
It  was  understood,  however,  that  when  the  members  of  the  committee  came  together 
at  the  convention  they  would  take  the  matter  up  again  in  full  committee.  We  were 
fortunate  in  having  present  at  New  Haven  all  the  members  of  this  committee,  includ- 
ing both  Secretary  Goodell  and  Director  Henry,  who  were  unable  to  attend  the 
meeting  in  Washington.  The  chairman  of  the  committee  has  been  instructed  to  sub- 
mit to  you  the  report  which  is  before  you  as  the  unanimous  work  of  the  committee. 
Your  committee  has  sought,  so  far  as  possible,  to  adopt  only  those  changes  which 
are  suggested  after  mature  consideration,  and  those  only  which  seemed  to  be 
desirable. 

suggested    changes    in  the  constitution    of  the  association  of    AMERICAN  AGRI- 
CULTURAL colleges  and  EXPERIMENT  STATIONS. 

The  present  constitution  of  the  association  is  given  below,  with  the  changes  suggested  by  the  com- 
mittee.   Words  in  parentheses  are  to  be  omitted  and  words  in  italic  are  to  be  added. 

NAME. 

This  Association  shall  be  called  the  xlssociation  of  American  Agricultural  Colleges 
and  Experiment  Stations. 

OBJECT. 

The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all  ques- 
tions pertaining  to  the  successful  progress  and  administration  of  the  colleges  and 
stations  included  in  the  Association,  and  to  secure  to  that  end  mutual  cooperation. 

MEMBERSHIP. 

(1)  Every  college  estjrtblished  under  the  act  of  Congress  approved  July  2,  1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  August  30,  1890,  and  every 
department  of  mechanic  arts  so  estcddished,  and  every  agricultural  experiment  station 
established  under  State  or  Congressional  authority,  the  Bureau  of  Education  of  the 
Department  of  the  Interior,  the  Department  of  Agriculture,  and  the  Office  of  Experi- 
ment Stations  of  the  last-named  Department,  shall  be  eligible  to  membership  in  this 
Association. 

(2)  Any  institution  a  member  of  the  Association  in  full  standing  may  send  any 
number  of  delegates  to  the  meeting  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  voting  delegate.  The  same  dele- 
gate may  represent  both  a  college  and  a  station,  but  shall  cast  only  one  vote  in  gen- 
eral sessions.    Other  delegates  may  be  designated  by  any  institution  to  represent  it 
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in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  interest  of  agriculture  or  mechanic  arts  may,  by  a  majority  vote,  ije  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture  or 
mechanic  arts  who  shall  attend  any  convention  of  this  Association  may  be  admitted 
to  similar  privileges. 

SECTIONS. 

(1)  The  Association  shall  ])e  organized  into  sections  upon  ( l  i  college  work;  (2) 
agriculture  (and  chemistry;  (3)  horticulture  and  liotany:  (4i  entomology;!  (5) 
mechanic  arts.  (The  executive  committee  shall,  upon  the  request  of  any  ten  insti- 
tutions represented  in  the  Association,  provide  for  the  organization  of  provisional 
sections  at  any  convention.  ) 

(2)  Each  section  shall  conduct  its  own  proceedings  and  shall  keep  record  of  the 
same,  (and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  con- 
vention:) and  no  action  of  a  section,  hy  resolution  or  otherwise,  shall  l  )e  valid  until 
the  same  shall  have  been  ratified  l)y  the  Association  in  general  session. 

MEETINGS. 

(1)  This  Association  shall  hold  at  least  one  meetiuL^  in  every  calendar  year,  to  be 
designated  as  the  annual  convention  of  the  Association.  Special  meetings  maybe 
held  at  other  times,  upon  the  call  of  the  executive  connnittee.  for  purposes  to  be 
specified  in  the  call. 

(2  )  The  annual  convention  of  the  Association  shall  comprise  general  sessions  and 
meetings  of  the  sections,  and  provision  shall  V)e  made  therefor  in  the  }>rogramme. 
(The  section  meetings  may  be  simultaneous  nr  otherwise,  at  the  discretion  of  the 
executive  committee,  but  at  least  two  sections  of  the  Association,  to  l:)e  designated 
each  year  by  the  executive  committee,  shall  present  in  general  session  of  each  con- 
vention a  portion  of  the  >uV)jects  coming  before  them,  i 

l\dei<s  other irly<e  defjyrmitn  '1  hii  rnfe,  the  Amjc'iof!r,n  //•/'/'  in  general  session  in  the 
forenoons  and  evenings  of  tJu  ruiia-idlon  and  tJie  stdions  in  tht  afternoons. 

OFFICERS. 

(1)  The  general  officers  of  this  Association  shall  be  a  president,  five  vice-presi- 
dents, a  l)ibliographer,  and  a  secretary,  who  shall  also  l)e  treasurer.  The  president, 
junior  ex-president,  the  secretary,  and  four  persons  to  be  chosen  l)y  the  Associa- 
tion shall  constitute  the  executive  connnitee,  wliich  shall  elect  its  own  chairman. 

(2)  Officers  shall  be  chosen  l)y  ballot  at  the  annual  con.vention  of  the  Association 
and  shall  hold  otfice  from  the  close  of  the  convention  at  which  they  are  elected  until 
their  successors  shall  be  chosen. 

(3)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  secretary  for  such  section. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Associa- 
tion, or  an  officer  of  an  institution  which  is  a  memV)er  of  the  Association  in  full 
standing  at  the  time  of  election,  shall  be  eligible  to  office. 

DUTIES  OF  OFFICEFvS. 

(1)  The  officers  of  the  Association  shall  perform  the  duties  which  usually  devolve 
upon  their  respective  offices. 

(2)  The  president  shall  deliver  an  address  at  the  annual  convention  before  the 
Association  in  general  session. 

(3)  (The  chairman  of  each  section  shall  make,  at  the  annual  convention,  a  report 
to  the  Association  in  general  session  of  the  progress  during  the  preceding  year  of  the 
subject  or  subjects  appertaining  to  his  section,  and  such  reports  shall  not  occupy 
more  than  twenty  minutes  each.) 

(4)  The  executive  committee  shall  determine  the  time  and  place  of  the  annual 
convention  and  other  meetings  of  the  Association,  and  shall,  between  such  conven- 
tions and  meetings,  act  for  the  Association  in  all  matters  of  business.  It  shall  issue 
its  call  for  the  annual  conventions  of  the  Association  not  less  than  sixty  days  before 
the  date  on  which  they  are  to  be  held,  and  for  special  meetings  not  less  than  ten 
days  before  such  date,'  It  shall  be  charged  Avith  the  o^eneral  arrangements  and  con- 
duct of  all  meetings  called  by  it.  (It  shall  designate  the  two  sections  to  present  in 
general  session  a  portion  of  the  subjects  coming  before  them,  and  shall  give  notice 


78 


thereof  to  the  chairmen  of  such  sections  at  least  ninety  days  prior  to  the  annual  con- 
vention.) It  shall  provide  a  \vell-i>re})are(l  order  nf  Inisiness  and  a  pro«:ramme  of 
exercises,  and  shall  make  a  seasonable  issne  of  said  prci^n^annne.  Said  committee 
may  till  any  vacancy  in  an  office  or  committee  of  the  A>sociatic»n  occurring  after  the 
adjournment  of  the  annual  convention,  such  appointee  to  serve  until  the  next 
annual  election. 

FINA^'CES. 

At  every  annual  convention  the  Association,  in  general  session,  shall  provide  for 
obtaining  the  funds  nccessai  y  f^  )r  its  legitimate  expenses,  Rud  may,  l)y  appropriate 
action,  call  for  contril)uti(  )ns  up«:>n  the  sevei'al  institutions  eligible  to  membership; 
and  no  institution  sliali  be  entitled  to  representation  or  participation  in  the  benefits 
of  the  Association  unless  such  institution  shall  have  made  the  designated  contribu- 
tion for  the  year  previous  to  that  in  and  for  whicli  such  question  of  privilege  shall 
arise(,  or  shall  have  said  payment  remitted  ])y  the  unanimous  vote  of  the  executive 
committee). 

AMEXDMEXTS. 

This  cr)nstitution  may  he  amended  at  any  re^rular  convention  of  the  Association 
by  a  two-thirds  vote  of  the  delegates  present,  if  the  numljer  constitute  a  quorum: 
Provided,  That  notice  of  any  proposed  amendment,  together  with  the  full  text 
thereof  and  the  name  of  the  mover,  shall  have  been  given  in  the  call  for  the  conven- 
tion. Every  such  pi'(:)position  of  amendment  shall  be  sul)ject  to  modification  or 
amendment  in  the  same  manner  as  other  })ro])()sitions,  and  the  final  vote  on  the 
adoi:)tion  or  rejection  rhall  be  taken  by  yeas  and  nays  of  the  institutions  then  and 
there  represented. 

RULES  OF  ORDEK. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  subject 
to  special  action  of  the  convention  and  this  committee  may  report  at  any  time. 

(2)  All  business  or  topics  propijsed  for  discussion  and  all  resolutions  t^ubmitted  for 
consideration  of  the  convention,  shall  be  read  and  then  i'eferred,  without  debate,  to 
the  executive  committee,  to  l^e  assigned  positions  on  the  nrogramme. 

(3)  Speakers  invited  to  open  discussion  shall  be  entitled  to  twenty  minutes  each. 

(4)  In  general  discussions  the  ten-minute  rule  shall  be  enforced. 

(5)  Xo  speaker  shall  be  recognized  a  second  time  on  any  one  subject  while  any 
delegate  who  has  not  spoken  thereon  desires  to  do  so. 

(6)  The  hours  of  meeting  and  adjourni:iient  adopted  with  the  general  programme 
shall  be  closely  observed,  unless  clianged  by  a  two-thirds  vote  of  the  delegates 
present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in  such  assem- 
blies and  not  inconsistent  with  the  foregoing. 

Joseph  E.  Stubbs, 
James  K.  Patterson, 
Matthew  H.  Bl'Ckham, 
Henry  H.  Goodell, 

Com7nittee. 

The  Chairman.  Gentlemen,  you  have  heard  the  report  of  this  committee  on 
amending  the  constitution;  what  is  your  pleasure? 

T.  F.  Hunt.  May  I  ask  for  an  explanation  of  the  proposed  change  under  the 
head  of  "Membership,"  which  admits  the  departments  of  mechanic  arts  to  represen- 
tation?   With  what  does  that  coordinate? 

J  E.  Stubbs.  The  object  of  this  is  to  coordinate  the  department  of  mechanic  arts 
with  the  college  on  all  matters. 

T.  F.  Hunt.  I  have  no  douljt  this  committee  has  given  the  matter  more  considera- 
tion than  I  have  and  tliat  the  change  is  proper,  but  it  does  not  convey  to  my  mind 
the  proper  situation  in  the  use  of  terms. 

G.  AV.  Atherton,  of  Pennsylvania.  Mr.  President,  I  wish  to  make  a  motion.  I 
must  admit  myself  that  I  am  not  fully  prepared  to  discuss  this  matter,  and  I  do  not 
find  any  discussion  as  a  matter  of  record  in  the  proceedings  of  the  last  convention. 
The  point  I  wish  to  make  is  this:  I  wdsh  to  move  that  this  report  of  the  committee 
be  postponed  for  one  year,  or  until  the  next  annual  ('(invention,  and  the  reason  for  my 
motion  is  simply  this:  Last  year,  at  San  Francisco,  as  I  understand,  a  resolution  was 
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adopted  appointing  a  committee  consisting  of  tlie  persons  named  here  to  consider 
a  revision  of  the  constitution  an<  1  report  at  the  next  convention.  So  far  that  was  per- 
fectly legitimate.  Then  the  resolution  goes  on  also  to  say  that  the  appointment  of  this 
committee  be  accepted  by  this  Association  as  due  notice  of  any  change  said  committee 
may  recommend.  Xow.  I  wish  very  seriously  to  call  the  attention  of  the  convention 
to  the  fact  that  such  a  resolution  is  absolutely  unauthorized,  and  is  going  beyond  the 
powers  of  the  convention  under  the  constitution,  and  it  would  introduce  a  practice 
which  might  make  confusion  at  any  time.  If  I  can  noAv  propose  a  resolution  of  that 
kind,  and  can  then  add  that  the  appointment  of  this  committee  shall  be  due  notice 
of  any  proposed  amendment  I  may  make  under  that  guise,  it  is  destroying  the  Avhole 
purpose  of  the  constitution  in  requiring  that  notices  of  amendments  shall  be  given. 
What  is  the  object  of  requiring  that  notice  of  amendments  shall  be  given?  Why,  that 
we  may  know  what  we  are  to  act  upon  when  the  time  comes,  and  know  what  effect 
this  is  going  to  have  on  the  organic  law  of  the  Association.  Now,  I  have  no  objection 
to  anything  that  this  committee  has  done  except  upon  that  very  point  that  has  just 
been  raised.  If  after  discussion  the  committee  considered  that  change  in  representa- 
tion wise,  I  shall  certainly  raise  no  question  about  it.  Whatever  is  the  wish  of  the 
majority  I  am  ready  to  ac(|uiesce  in.  but  in  my  judgment  it  is  a  most  serious  matter 
for  us  to  allow  the  introduction  of  a  practice  which  would  make  it  possible  at  any 
time  to  spring  upon  the  convention  some  recommendation  of  a  committee  which  had 
not  been  fully  considered..  In  my  judgment  it  renders  us  lial:)le  to  great  confusion  at 
almost  any  time.  Some  i^adical  change  in  the  constitution  might  in  that  manner  be 
adopted  which  we  should  not  have  an  opportunity  to  consider  carefully.  If  we  can 
do  that  thing  in  one  case  we  can  do  it  in  another  and  another,  and  so,  as  I  say,  we 
destroy  the  very  }>urp'ise  of  the  constitution  under  the  guise  of  a  skillful  form  of 
evasion.  We  destroy  the  very  })ur})ose  for  which  notice  is  required.  I  am  raising 
this  point  without  consultation  with  others,  and  solely  for  the  ptu'pose  of  having  this 
point  discussed.  I  make  that  motion  without  prejudice  toward  the  report  of  the  com- 
mittee. I  move  that  the  report  of  the  committee  be  postponed  until  the  next  annual 
convention,  and  that  the  committee  be  continued.  That  does  give  notice,  then,  that 
these  amendments  are  proposed.  1)ecause  the  report  of  the  committee  itself  will  be 
notice  to  the  convention  of  the  proposed  amendment.  We  then  shall  have  the  specific 
thing  before  us  to  act  upon  at  that  time.  A  year's  delay  can  do  no  harm  to  any 
imi:>ortant  interests,  while  the  other  course,  in  my  judgment,  is  a  measure  which  is 
fatal  to  the  very  organization. 

J.  K.  Patterson,  of  Kentucky.  I  move  as  a  substitute  for  Dr.  Atherton's  motion 
that  the  report  of  the  committee  be  adopted.  I  do  it  for  the  reason  that  the  mem- 
bers of  the  convention  have  had  this  subject  before  them  for  a  whole  year.  Cop- 
ies of  the  proposed  changes  have  been  transmitted  by  the  secretary,  and  I  suppose 
that  every  college  in  the  coimtry  and  every  station  in  the  country  has,  through  its 
special  head  or  director,  been  advised  of  the  changes  that  are  proposed.  I  do  not 
see  any  use  in  waiting  another  year.  I  do  not  see  the  purpose  or  necessity  of  so 
tying  the  hands  of  this  convention  that  it  shall  be  unable  to  make  any  changes  in 
its  constitution  for  a  period  of  two  years.  We  have  had  this  before  us  for  a  year, 
and  now  if  you  vote  to  postpone  it  for  another  year  it  will  be  before  us  for  two 
years.    I  therefore  move  that  the  report  be  adopted. 

The  motion  was  seconded. 

A  Member.  According  to  the  by-laws  there  can  be  no  change  in  the  constitution 
without  a  year's  notice. 

H.  H.  GooDELL.  The  section  on  "amendments"  provides  how  the  change  shall 
be  made. 

G.  W.  Athertox.  I  will  read  that  section,  wdth  the  permission  of  the  Chair: 
"This  constitution  may  be  amended  at  any  regular  convention  of  the  Association 
by  a  two-thirds  vote  of  the  delegates  present  if  the  number  constitute  a  quorum, 
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provided  that  notice  of  any  proposed  amendment,  together  with  the  full  text 
thereof  and  the  name  of  the  mover,  shall  have  been  given  in  the  call  for  the  con- 
vention. Every  such  proposition  of  amendment  shall  be  subject  to  modification  or 
amendment  in  the  same  manner  as  other  propositions,  and  the  final  vote  on  the 
adoption  or  rejection  shall  be  taken  by  yeas  and  nays  of  the  institutions  then  and 
there  represented."    Now,  that  has  not  been  complied  with. 

C.  8.  MuRKLAND,  of  Ncw  Hampshire.  Mr.  President,  1  understand  the  interpreta- 
tion of  the  gentleman  from  Pennsylvania  is  that  these  changes  demand  a  full  year's 
previous  notice  and  that  the  full  text  of  the  proposed  changes  shall  be  before  the 
Association.  Now,  this  section  says — it  simply  says  that  every  such  proposition 
shall  be  subject  to  modification  in  the  same  manner  as  other  propositions.  Now,  if 
the  full  text  was  before  us,  and  was  radically  amended  and  then  passed,  it  seems  to 
ne  no  proper  notice  could  be  given  under  the  gentleman's  contention.  It  says  that 
aotice  of  the  proposed  amendment,  together  with  the  full  text,  shall  be  given  in  the 
call  for  the  convention.  Ii  says  nothing  whatever  about  a  notice  V>eing  given  at  the 
preceding  year.  Now,  it  seems  to  me  that  whatever  be  the  merits  of  the  proposition 
of  the  gentleman  from  Pennsylvania,  that  due  notice  has  been  given  of  the  pro- 
posed amendments.  So  far  as  that  objection  goes,  it  does  not  seem  to  me  to  hold 
against  the  recommendations  of  the  committee.  There  are  some  other  features  of 
the  matter  about  which  I  do  not  care  to  speak  at  the  present  moment,  but  as  to  the 
general  question  it  seems  to  me  that  there  are  no  valid  reasons  why  we  can  not  act 
upon  the  report  of  the  committee. 

G.  ^y.  Atherton.  I  should  like  to  say  one  word  in  answer  to  the  suggestion  of  the 
gentleman  from  New  Hampshire,  for  whose  judgment  about  such  matters  I  have  a 
'^reat  respect,  and  who  is  a  very  careful  observer  of  the  rights  and  forms  of  procedure. 
I  would  like  to  ask  this  question:  This  amendment  reads,  "Provided,  that  notice 
of  any  proposed  amendment,  together  with  the  full  text  thereof  and  the  name  of  the 
mover,  shall  be  given  in  the  call  for  the  convention."  Now,  the  executive  com- 
mittee issues  the  call  for  the  convention.  Now,  how  are  the  proposed  amendments 
to  be  brought  to  the  knowledge  of  the  executive  committee  authoritatively  except  by 
a  previous  notice,  given  in  a  previous  convention?  It  is  impossible  under  our  pro- 
cedure. The  executive  committee  can  only  arrange  a  programme  that  has  been  pro- 
vided for  it  under  the  rules,  or  else  by  specific  action.  Now,  as  I  understand  this 
section,  the  proposed  amendment  under  our  parliamentary  procedure  must  be  proposed 
in  the  full  body  or  convention  of  the  organization  Avhose  constitution  is  to  be  changed/ 
That  is  the  universal  law,  unless  the  constitution  itself  makes  a  specific  provision 
that  the  amendments  may  be  proposed  in  some  other  form. 

C.  S.  MuRKLAND.  I  am  under  great  embarrassment  in  differing  with  the  gentleman 
who  has  been  our  guide  and  friend  for  so  many  years,  yet  it  seems  to  me  I  am  justi- 
fied in  taking  a  little  different  view.  I  do  not  say  that  he  is  wrong,  or  that  I  am 
right,  but  it  seems  to  me  that  in  a  dispassionate  consideration  of  the  question  there 
are  at  least  two  views  which  can  be  candidly  taken.  One  is  that  which  he  has 
explained,  ancl  the  other  is  a  little  divergent  in  respect  to  the  notice  w^hich  is  required 
by  the  spirit  of  the  constitution  under  which  we  are  working.  That  is,  what  is  the 
specific  detailed  notice  which  is  required?  It  says  in  this  section  that  notice  shall  be 
given  in  the  call  of  the  executive  committee;  now,  is  it  intended  that  the  call  shall 
include  the  full  text  of  the  proposed  amendment?  It  seems  obvious  to  my  own  mind 
that  the  intent  is  simply  that  there  shall  be  full  notice  given  by  the  convention. 
Now,  as  to  the  matter  in  bringing  it  before  the  executive  committee,  that  can  be  done 
in  the  way  which  was  adopted,  namely,  by  bringing  the  matter  before  the  committee 
and  instructing  that  committee  to  see  whether  the  report  complied  with  all  the  pro- 
visions of  the  constitution. 

Now  we  have  before  us  two  motions  Avhich  are  diametrically  opposed,  and  it  seems 
to  me  that  the  simple  proposition  now  before  us  is  to  vote  <lown  the  first  proposition, 
and  then  either  vote  for  or  against  the  proposition  to  accept  before  the  committee. 
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J.  K.  Patterson.  I  would  like  to  hear  the  chairman  of  the  executive  committee 
upon  the  vahdity  of  the  objection  taken.  He  was  present  at  the  meeting  held  in 
San  Francisco  when  that  subject  was  resented,  and  I  believe  that  the  question  was 
raised  there  as  to  the  constitutionality  of  tlie  procedure  proposed,  and  that  he  Avas 
at  first  disposed  to  dissent,  hut  that  he  afterwards  acquiesced  in  the  constitutionality 
of  the  procedure.  That  is  iny  understanding.  He  was  a  member  of  this  committee, 
too.  He  transmitted  the  copies  of  the  proposed  change  to  each  of  the  colleges  in  the 
country,  and  then  after  that  the  committee  met  in  "Washington  and  he  transmitted 
the  amendments  that  we  projDose  to  adopt.  I  would  like  to  hear  him  say  w^hether 
during  the  year  Avhen  he  was  engaged  in  this  correspondence,  and  in  the  transmis- 
sion of  these  documents  to  the  various  colleges,  he  had  any  doubt  as  to  the  validity 
of  the  procedure  which  was  taken.  If  he  had  I  have  no  recollection  of  any  protest 
being  made  in  that  direction. 

H.  H.  GooDELL.  I  find  in  the  records  of  the  San  Francisco  convention  simply  the 
resolution,  but  no  a^ccount  of  the  debate  that  followed  the  introduction  of  the  resolu- 
tion offered.  The  point  of  constitutionality  was  raised  at  that  time  by  myself,  but 
Director  Emery  with  respect  to  the  point  raised  by  me  begged  that  it  might  be 
waived,  on  the  ground  that  this  Avould  be  putting  off  action  for  another  year.  The 
question  of  constitutionality  was  discussed,  but  direct  vote  was  not  taken  upon  it.  I 
never  had  any  doul^t,  however,  upon  its  unconstitutionality.  When  the  question 
came  up  before  of  a  change  in  the  name  in  the  constiTution.  if  you  will  remember, 
the  proposed  amendment  was  given  a  year  1)ef»)rehand,  and  was  published  at  that 
convention  that  such  a  proposition  would  l)e  made.  I  never  had  any  doubt  as  to 
the  right  of  the  convention  to  appoint  a  comniittee  of  revisi()n.  and  after  the  conven- 
tion had  so  voted  the  committee  went  ahead  to  carry  out  the  directions  of  the  con- 
vention. The  committee  acted  under  tiiat  v«jte  and  the  matter  is  now  wdth  the 
convention. 

A  Member.  After  all  that  has  been  said  it  seems  to  me  we  are  under  obligations  to 
our  constittition  to  keep  it  inviolate,  and  1  think  we  should  continue  these  proposi- 
tions for  another  year,  especially  in  view  of  the  fact  that  the  amendments  reported 
by  the  committee  vary  qtiite  essentially  fi-oni  the  printed  report,  and  the  report  of 
the  committee  as  it  is  actually  made  has  never  been  submitted  to  the  inspection  of 
the  members  of  the  Association  until  this  nioment.  If  there  is  any  force  in  that,  I 
think  the  members  of  the  convention  will  agree  that  we  should  postpone. 

H.  H.  GooDELL.  You  must  remember  that  this  matter  was  taken  entirely  out  of 
the  hands  of  the  executive  committee.  It  was  acted  upon  on  the  floor  of  the  con- 
vention and  the  special  committee  ap2)ointed  and  the  executive  committee  has  had 
nothing  to  do  with  it. 

The  Chairman.  The  question  Ijefore  us  is  on  the  ad(jption  of  the  report  of  the  com- 
mittee. The  Chair  would  like,  under  the  circumstances,  to  take  an  unusual  step,  and 
ask  if  the  mover  of  the  original  motion  is  willing  to  accept  this  motion  to  receive  the 
report  of  the  committee.  As  the  Chair  imderstands  President  Patterson,  that  Avas  the 
intent  of  his  motion,  and  not  to  adopt  the  report  in  full,  as  the  adoption  might  place 
us  in  an  embarrassing  position.  Does  the  mover  and  seconder  of  that  motion  accept 
that  modification  to  receive  and  proceed  t-o  act  upon  the  report  of  the  committee. 

A  Member.  Before  the  vote  is  taken  I  Avould  like  to  ask  for  a  decision  by  the  Chair 
as  to  Avhether  a  sufiicient  constitutional  notice  has  been  giA'eii  or  not,  in  order  that 
those  who  Avish  to  be  governed  by  that  consideration  and  not  by  other  considerations 
may  receive  due  enlightenment.  The  point  to  be  decided  by  the  Chair  is  this, 
Avhether  that  article  of  the  constitution  Avhich  is  headed  amendments, "  and  Avhich 
reads:  "This  constitution  may  l)e  amended  at  any  regular  couA'ention  of  the  Associa- 
tion V^y  a  two-thirds  vote  of  the  delegates  present,  if  the  number  constitute  a  quorum: 
Provided,  That  notice  of  any  proposed  amendment,  together  Avith  the  full  text  thereof 
and  the  name  of  the  mover,  shall  have  been  given  in  the  call  for  the  convention." 
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The  question  is  whether  this  article  of  the  constitution  means  that  a  year's  notice 
shall  be  given,  or  that  the  two-months  notice  accompanying  the  call  for  the  conven- 
tion is  sufficient  notice?  I  think  that  is  an  important  matter  and  has  a  strong  bear- 
ing upon  the  question  that  we  are  now  considering  and  that  it  should  be  settled  now. 
I  ask  for  a  decision  of  the  Chair  on  that  point. 

The  Chairman.  The  Chair  would  rule  that  taken  technically  the  provisions  of  the 
constitution  have  not  been  complied  with.  But  inasmuch  as  the  convention  took 
this  action  I  would  prefer  that  the  convention  should  make  its  own  ruling  and  pro- 
ceed to  act  upon  the  matter  as  it  shall  see  fit. 

A  Member.  I  suppose,  Mr.  Chairman,  that  the  usual  parliamentary  rule  would 
govern  here,  requiring  a  two-thirds  vote  to  overrule  a  decision  of  the  Chair.  How- 
ever, if  the  convention  acted  contrary  to  the  constitution,  and  did  it  by  a  mere 
majority  vote,  and  if  there  is  no  record  of  a  two-thirds  vote,  it  might  well  be  a  ques- 
tion Avhether  the  action  of  the  last  convention  in  stating  that  its  action  was  due  notice 
Avas  properly  taken,  especially  in  view  of  the  absence  of  the  record  of  a  sufficient  vote 
to  overcome  an  unparliamentary  proceeding,  to  wit,  a  two-thirds  vote.  AVhether 
that  would  be  sufficient  to  make  constitutional  the  action  of  the  convention  by  a 
mere  vote  when  it  proceeded  to  override  its  own  constitution  would  be  the  next 
point  that  I  would  suggest. 

E.  A.  Bryax,  of  Washington.  I  would  suggest  that  the  question  now  before  the 
convention  is  whether  or  not  the  motion  of  the  gentleman  from  Kentucky  is  in  order 
under  the  constitution. 

The  Chairman.  The  Chair  is  in  doubt  as  to  what  should  be  done  in  this  matter, 
but  it  seems  to  be  the  sense  of  the  convention  that  a  vote  should  be  taken  upon  Dr. 
Atherton's  motion,  and  the  Chair  would  so  rule.  Dr.  Atherton's  motion  is  before  the 
convention.  The  question  now  before  you  is  the  postponement  of  this  report  for  one 
year. 

C.  S.  MuRKLAND.  Does  this  mean  that  at  the  next  annual  meeting  we  must  adopt 
or  reject  the  proposed  amendments  exactly  as  they  are? 

G.  ^y.  Atherton.  Oh  no;  not  in  the  slightest.  The  constitution  specifically  pro- 
vides that  every  such  amendment  shall  be  subject  to  modification  or  amendment  in 
the  same  manner  as  other  propositions. 

The  motion  was  put  and  carried,  but  subsequently  the  convention  voted  to 
reconsider. 

C.  S.  MuRKLAND.  I  would  like  to  know  whether  this  action  will  leave  it  in  the 
power  of  this  committee  to  reconsider  its  own  action  in  any  respect  relative  to  its  rec- 
ommendations to  this  house? 

The  Chairman.  The  Chair  would  rule  that  it  did  not.  The  Chair  now  rules  that 
this  report  is  before  us  and  the  question  is  merely  upon  the  postponement  of  the 
report  of  the  committee,  but  that  so  far  as  changes  are  concerned  it  is  taken  out  of 
the  hands  of  the  committee. 

C.  S.  MuRKLAND.  Then,  Mr.  Chairman,  if  this  matter  is  taken  out  of  the  hands  of 
the  committee  to  which  it  was  originally  referred,  what  is  the  object  of  the  motion 
of  the  gentleman  from  Pennsylvania  in  continuing  this  committee? 

G.  ^y.  Atherton.  The  sole  object  of  the  mover  of  that  motion  was  to  indicate  that 
there  was  no  purpose  to  interfere  with  the  adoption  of  any  amendment  that  the 
Association  might  wish  to  adopt.  It  is  necessary  in  such  a  case  to  have  all  such 
questions  in  the  hands  of  some  proper  custodian,  and  the  committee  that  was  first 
appointed  appears  to  be  the  proper  custodian.  I  do  not  w^ish  to  object  to  that  at  all. 
I  am  perfectly  willing  to  have  the  matter  left  in  the  hands  of  the  committee,  or  the 
secretary  or  executive  committee,  but  at  the  same  time  it  seems  to  me  only  courteous 
to  leave  it  in  charge  of  the  committee  w^hich  has  brought  in  this  report.  The  sole 
object  of  the  mover  of  that  motion  was  to  insist  that  the  notice  called  for  by  the 
constitution  should  be  given. 
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E.  A.  Bryan.  I  would  like  to  ask  if  the  ruling  of  the  Chair  is  that  such  notice  is 
to  be  published  for  one  year,  and  also  must  it  be  published  a  second  time.  The 
motion  would  seem  to  indicate  that  this  must  be  printed  and  in  the  hands  of  this 
convention  for  another  year,  no  change  being  made  in  that  year.  Then,  also,  our 
constitution  says  that  it  must  be  published  in  the  call  of  the  convention.  I  under- 
stand the  ruling  of  the  Chair  to  be  upon  President  Patterson's  motion  that  it  was  out 
of  order,  because  the  report  has  not  been  published  and  in  the  hands  of  the  conven- 
tion for  a  year. 

M.  A.  ScovELL,  of  Kentucky.  It  seems  to  me  that  the  intent  of  the  constitution 
has  been  fully  complied  with,  as  it  is  admitted  as  a  fact  that  the  committee  sent  out 
copies  of  the  proposed  changes  to  every  member.  In  the  first  place,  notice  was  given 
in  San  Francisco  that  the  constitution  was  to  be  amended,  and,  in  the  second  place, 
by  these  circulars  which  were  sent  out,  which  gave  the  joroposed  changes. 

The  Chairman.  The  question  before  you  is  on  the  motion  to  defer  for  one  year. 

On  this  question  the  roll  was  called. 

C.  S.  MuRKLAND.  I  Avant  to  say,  Mr.  Chairman,  in  casting  my  vote  upon  this  mat- 
ter, that  I  think  there  is  a  question  whether  full  notice  has  been  given  and  in  the 
proper  form  in  the  call  for  the  convention,  and  on  that  ground  I  will  vote  ^ '  aye ' '  to 
this  resolution. 

G.  T.  Winston,  of  Xorth  Carolina.  I  desire  to  say,  Mr.  Chairman,  that  I  vote 
''aye"  to  postpone,  although  I  am  in  favor  of  the  amendments  which  have  been 
offered.  I  think,  though,  it  is  not  of  the  greatest  importance  that  these  amendments 
be  adopted  this  year,  and  that  it  is  of  the  greate.-t  importance  that  the  members  of 
this  Association  understand  that  they  have  a  constitution  which  will  be  carried  out 
and  which  will  not  be  violated  in  any  technical  sense  or  on  any  other  point.  While 
I  am  of  the  opinion  that  the  language  of  this  constitution  does  not  require  that  a  full 
year's  notice  be  given,  yet  it  seems  to  me  that  this  convention  has  been  of  the  opin- 
ion heretofore  that  such  questions  as  this  should  not  be  taken  up  except  in  that  way, 
and  that  the  notice  shall  be  given.  Furthermore,  in  this  instance  it  seems  to  me 
that  the  notice  is  not  sufficient,  because  it  did  not  give  the  text  of  what  it  is  j^roposed 
to  incorporate  in  the  constitution. 

The  Chairman.  The  Chair  will  announce  that  there  are  32  "ayes"  and  6  "noes." 
The  motion,  having  received  a  majority  of  the  votes  cast,  is  adopted. 

G.  T.  Winston.  Mr.  Chairman,  I  move  that  this  committee  be  instructed  to  insert 
the  following  in  the  third  line  of  the  section,  under  the  head  of  "amendments:" 

"Provided  that  notice  of  any  proposed  amendments,  together  with  the  text  thereof 
and  the  name  of  the  mover,  shall  be  given  at  the  preceding  annual  convention  and 
also  embodied  in  the  call  for  the  convention. ' ' 

I  make  this  motion  to  put  an  end  to  any  future  misunderstanding  in  regard  to  the 
interpretation  of  this  part  of  the  constitution. 

W.  0.  Thompson,  of  Ohio.  Mr.  Chairman,  I  would  like  to  inquire  if  this  motion 
can  be  entertained?  This  committee  was  charged  with  a  particular  duty.  Xow,  if 
there  is  a  motion  that  notice  shall  be  given,  it  becomes  the  2:)roxoerty  of  the  Associa- 
tion and  will  come  up  in  the  next  programme.  It  doesn't  seem  to  me  necessary  that 
anything  of  the  kind  should  be  done  here  to-day.  When  this  report  comes  before 
the  Association  for  action  it  can  be  amended  at  that  time.  This  committee  that  was 
appointed  a  year  ago  was  charged  with  the  duty  of  revising  the  constitution  and 
was  instructed  to  report  to  the  Association.  Xow,  it  does  not  seem  to  me  that  a 
motion  can  be  received  at  this  time  instructing  the  committee  in  regard  to  something 
which  is  before  the  Association. 

The  Chairman.  The  Chair  would  rule  that  the  view  taken  of  this  matter  by  Presi- 
dent Thompson  is  correct;  that  this  notice  becomes  the  property  of  the  convention, 
and  under  the  ruling  there  would  be  no  motion  before  the  house. 

J.  K.  Patterson.  Mr,  Chairman,  I  offer  the  following  amendment  to  the  constitu- 
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tionT  First,  that  the  name  of  this  Association  be  changed  from  its  present  style, 
namely,  ' '  The  Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions," to  that  of  "The  Association  of  National  Colleges  and  Experiment  Stations.'' 

Second,  that  all  officers  of  this  Association  be  elected  by  ballot  upon  nominations 
made  upon  the  floor  of  the  convention. 

The  Chairman.  The  resolution  offered  by  President  Patterson  will  go  to  the  execu- 
tive committee. 

AV.  H.  Jordan,  of  Xew  York.  Mr.  Chairman,  it  strikes  me  that  it  is  entirely  out 
of  order  to  amend  the  report  by  any  substitution  whatever. 

The  Chairman.  The  Chair  would  rule  that  this  is  not  a  substitution,  and  that  the- 
members  may  offer  these  resolutions  at  this  time  if  they  desire. 

J.  K.  Patterson.  I  would  offer  another  amendment,  to  read  as  follows:  "The 
Association  shall  be  organized  into  sections  upon  college  work  and  experiment-station 
work."    Strike  out  the  rest  of  that  section  and  also  the  parentheses  in  section  2. 

I  would  offer  also  the  following  amendment  relative  to  additional  membership: 
"In  addition  to  the  membership  already  provided  for  in  this  association,  every  college 
or  university  established  under  the  act  of  1862  shall  be  entitled  to  one  delegate  or 
member,  who  shall  represent  the  courses  of  study  in  the  mechanic  arts,  with  the 
right  to  speak  and  vote  on  all  subjects  which  may  come  before  this  Association." 

W.  0.  Thompson,  of  Ohio.  I  will  also  offer  an  amendment.  I  hereby  give  notice 
of  an  amendment  changing  the  name  of  this  association  to  "The  Association 
of  Morrill  Colleges  of  Agriculture  and  Mechanic  Arts,  and  of  Hatch  Experiment 
Stations." 

C.  S.  MuRKLAND.  I  would  like  to  get  the  interpretation  of  the  Chair  upon  article 
2,  under  the  head  of  "  Kules  of  order."  The  second  section  reads:  "All  business  or 
topics  proposed  for  discussion  and  all  resolutions  submitted  for  consideration  of  the 
convention  shall  be  read  and  then  referred  without  debate  to  the  executive  com- 
mittee." 

Does  this  mean  that  all  business  presented  to  the  Association  must  be  referred  with- 
out debate  to  the  executive  committee  before  it  can  be  acted  upon  by  the  Association, 
or  does  it  simply  mean  that  all  business  proj^osed  for  discussion?  The  language  of 
the  section  does  not  quite  definitely  indicate  which,  and  it  seems  to  me  that  it  is  a 
very  important  matter  for  us  to  determine.  I  would  like  to  ask  for  an  interpretation 
of  the  Chair. 

The  Chairman.  It  is  understood  that  the  expression  "proposed  for  discussion" 
applies  equally  to  the  word  "business"  and  to  the  word  "topic." 

C.  S.  MuRKLAND.  The  point  of  my  inquiry,  Mr.  President,  is  whether  that  article 
in  effect  precludes  business  in  proper  form,  precludes  the  introduction  of  matters  of 
business  in  proper  form,  and  carrying  them  through  without  reference  to  the  execu- 
tive committee. 

The  Chairman.  The  Chair  does  not  understand  that  it  precludes  that  action  upon 
all  business  brought  before  the  convention,  but  only  upon  matters  which  involve 
discussion  before  the  convention  and  which  would  require  to  be  specifically  arranged 
for  upon  the  programme.  The  Chair  understands  the  intent  of  that  section  to  be 
simply  that  the  executive  committee  may  arrange  for  the  proper  and  orderly  consider- 
ation of  important  matters  brought  to  the  attention  of  the  convention  Avitliout  disar- 
rangement or  interruption  of  tlie  regular  programme. 

W.  H.  Brewer,  of  Connecticut.  Mr.  Chairman,  do  these  recommendations  which 
have  been  made  for  changes  in  the  constitution  go  before  the  executive  committee 
before  they  are  ready  to  ]3e  acted  upon? 

The  Chairman.  The  Chair  understands  that  notice  of  these  proposed  changes  is 
given  here,  and  they  will  also  be  printed  in  the  call  for  the  fifteenth  annual  conven- 
tion, and  will  come  up  for  discussion  at  the  next  convention. 
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W.  H.  Brewer.  In  regard  to  the  proposed  change  of  name,  while  it  may  not  be  in 
order  to  discuss  it,  yet  it  seems  to  me  it  would  be  most  unfortunate.  There  are 
large  institutions  in  this  country,  and  others  w^hich  may  grow  up,  that  are  not  under 
the  Hatch  Act  nor  the  Morrill  Act,  and  which  are  doing  good  service  along  agricul- 
tural lines.  This  institution  is  one.  Harvard  maintains  an  agricultural  department 
and  carries  on  a  laboratory  as  a  sort  of  finishing  school,  and  has  the  finest  exhibition 
of  arboriculture,  not  only  in  this  country,  but  in  the  world.  Now,  I  think  it  would 
be  a  most  unfortunate  thing  for  this  Association  to  say  here,  ' '  We  form  an  aristocracy. 
You  can  come  in  and  visit  us  if  you  please,  but  we  have  no  part  and  parcel  with  you." 
I  think  it  would  be  most  unfortunate  to  take  any  such  stand.  It  would  certainly  be 
very  unjust  to  those  institutions  which  are  not  under  those  acts,  and  especially  to  one 
I  have  mentioned,  where  they  are  carrying  on  a  large  laboratory  and  have  the  best 
arboretum  in  the  world. 

J.  K.  Patterson.  I  would  like  to  know,  Mr.  President,  whether  the  committee 
upon  revision  of  the  constitution,  of  which  you  are  the  chairman,  and  which  was 
appointed  a  year  ago,  is  still  in  existence,  or  whether  it  has  now^  ceased? 

The  Chairman.  Under  the  motion  made  by  President  Atherton,  of  Pennsylvania, 
the  committee  is  continued  for  a  year.  Are  there  any  of  the  sections  ready  to  report 
their  officers  at  this  time? 

J.  L.  Hills,  of  Vermont.  Mr.  Chairman,  the  Section  on  Agriculture  and  Chem- 
istry reports  C.  D.  Woods,  of  Maine,  for  president,  and  H.  J.  Waters,  of  Missouri, 
for  secretary. 

Nominations  approved. 

G.  W.  Atherton,  for  the  coumi  ^  military  instruction  in  land-grant  colleges, 
reported  as  follows: 

Report  of  the  Committee  on  ^Military  Instruction  in  Land-Grant  Colleges. 

Mr.  President,  I  have  only  a  very  brief  verbal  report  to  make.  Dr.  Harris,  of 
Maine,  who  is  the  secretary,  and  who  has  done  most  of  the  work,  is  absent,  and  went 
away  without  giving  me  notice  of  his  intention,  so  that  I  had  no  opportunity  of  con- 
ferring with  him.  The  convention  will  be  gratified  to  know,  however,  that  in  an 
interview  with  the  Secretary  of  War  he  gave  a  very  cordial  reception  to  the  sugges- 
tions as  to  military  instruction  in  the  colleges,  and  that  it  might  in  some  way  be 
brought  into  a  kind  of  affiliation  with  the  work  at  West  Point  Academy  and  with 
the  commission  which  has  been  appointed  by  the  President  to  consider  and  report 
upon  this  whole  subject  of  what  might  be  called  graduate  military  instruction.  He 
said  also,  in  the  course  of  the  conversation,  that  he  would  try  to  bring  the  committee 
into  communication  with  General  Ludlow  and  his  commission.  I  have  to  suggest, 
therefore,  that  if  the  matter  is  to  be  continued,  this  committee  will  need  to  be  con- 
tinued or  another  one  appointed.  I  w^ould  like  to  say,  with  entire  frankness  to  my 
brethren  here,  that  I  have  not  the  time  to  give  very  much  attention  to  it,  and  I 
should  be  glad  to  have  some  one  put  upon  the  committee  in  my  place.  I  shall  cer- 
tainly not  object  to  having  any  substitution  made  for  myself.  I  make  this  report, 
and  move  that  the  committee  be  continued. 

The  report  w^as  approved. 

A.  C.  True  submitted  the  following  report  of  the  committee  on  the  methods  of 
teaching  agriculture:  In  the  absence  of  the  chairman  of  the  committee,  I  can  only 
say  that  the  committee  has  not  been  able  to  hold  any  meetings  during  the  year,  only 
two  out  of  five  members  being  present  in  this  Association.  The  committee,  however, 
has  been  at  work  with  a  view  of  completing  a  syllabus  for  the  three  remaining  sub- 
jects w^hich  are  on  our  general  scheme.  I  think  within  a  short  time  we  can  get  the 
syllabus  in  shape  for  printing.  Therefore  I  would  ask  for  the  committee  that  it  be 
continued  and  given  permission  to  print  such  a  syllabus,  as  soon  as  it  is  in  proper  form, 
for  the  information  of  the  Association.    The  report  was  approved. 

The  syllabus  as  afterwards  prepared  by  the  committee  is  as  follows: 
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Fifth  Report  of  Committee  on  Methods  of  Teaching  Agriculture. 


The  committee  on  methods  of  teaching  agriculture  submits  a  fifth  report  of  prog- 
ress. During  the  past  year  the  committee  has  studied  the  three  general  subdivi- 
sions of  the  subject  of  agriculture  not  outlined  in  its  previous  reports  and  has  formu- 
lated a  syllabus  for  each  of  these  subjects,  which  is  given  in  the  present  report.  This 
completes  the  general  survey  of  the  college  course  in  agriculture,  according  to  the 
programme  laid  down  by  the  committee  in  its  second  report,  in  which  the  subject  of 
agriculture  was  divided  into  five  subdivisions — agronomy,  zootechny,  agrotechny, 
rural  engineering,  and  rural  economics.  It  will  now^  be  the  aim  of  the  committee  to 
secure  further  study  and  discussion  of  this  course  and  to  gather  the  results  of  its 
application  to  the  actual  requirements  of  agricultural  colleges,  with  a  view  to  making 
such  modifications  in  this  programme  as  experience  may  demonstrate  to  be  desirable. 
It  is  also  hoped  that  the  completion  of  this  general  survey  of  a  course  in  agriculture 
will  open  the  way  for  the  committee  to  devote  itself  hereafter  to  the  more  detailed 
study  of  special  features  of  instruction  in  agriculture,  with  a  view  to  aiding  still  fur- 
ther the  movement  now  in  active  progress  in  this  country  for  strengthening  and 
developing  courses  in  agriculture  to  meet  the  needs  of  various  classes  of  students. 


SYLLABUS  OF  COURSE  IX  AGROTECHNY. 


In  its  broadest  sense  agrotechny  would  include  a  wide  range  of  subjects,  such  as 
the  making  of  butter,  cheese,  sugar,  starch,  vegetable  and  animal  oils,  vinegar,  con- 
centrated foods  and  feeding  stuffs,  canned  goods,  malt  and  alcoholic  liquors,  textiles, 
and  leather.  For  the  purposes  of  a  general  college  course  in  agriculture  in  the  United 
States  it  will  ordinarily  include  only  dairying,  with  brief  treatment  of  other  indus- 
tries locally  important,  e.  g.,  sugar  in  Louisiana,  Nebraska,  and  Vermont;  olive  oil  in 
California;  cotton  goods  in  South  Carolina,  Georgia,  and  Mississippi ;  flour  in  Minne- 
sota; meat  products  in  Illinois,  and  corn  products  in  Kansas.  In  the  following  out- 
line, therefore,  provision  is  made  for  such  brief  introductory  consideration  of  the 
subject  as  a  whole,  and  more  detailed  treatment  of  dairying,  as  may  be  reasonably 
given  in  the  time  (72  hours)  assigned  to  agrotechny  in  the  general  course  in  agricul- 
ture. It  is  not  intended  in  this  syllabus  to  cover  the  requirements  of  special  schools 
and  courses  in  dairying,  sugar  making,  etc.  This  matter  requires  special  attention 
and  may  be  taken  up  by  the  committee  at  some  future  time. 


General  outline  of  topics  in  agrotechny. 

[Agrotechny  is  the  theory  and  practice  of  the  conversion  of  raw 

Definition  I    materials  produced  by  agriculture  into  manufactured  articles 

for  use  in  commerce  and  the  arts. 


The  raw  material. 


Source. 

r  Properties. 

Standard  |  Departures  from  standard  {Artificial 


Handling. 
Uses. 


I  Determination. 


Manufacture  . 


The  product  . 


fProcesses. 
■\Equipment. 

Description. 

[Properties. 

Standard  <  Departures  from  standard. 

[Determination. 

Handling. 

Marketing. 

Uses. 


^For  previous  reports  see  U.  S.  Dept.  Agr.,  Ofiice  of  Experiment  Stations  Buls.  41, 
p.  57;  49,  p.  29;  65,  p.  79,  and  76,  p.  39;  and  Circs.  32,  37,  39,  and  41. 
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Source 


Dairying. 

Kind  of  animal. 
Physiology  of  secretion. 

fFrequenc5^ 
Regularity 


Method  ...J^y  hand, 
t  l^-By  macnine. 


Standard  .< 


The  raw  Mi^TE-< 

RIAL  


[Physical. 

Properties  <  Chemical. 

[Biological. 


Departures 
from  stand- 
ard. 


Natural . 


fDue  to  [Lactation. 
)    animaK  Food. 

[  Environment. 
[Due  to  micro-organisms. 


Artificial  . 


Impurities. 
Adulteration. 


Handling. 


Determination 


Cleanliness 


Control   of  fer- 
mentation   


For  specific  gravity. 
For  fat. 

For  organisms. 
For  impurities. 
For  adulteration. 

[Stables 
Cows. 

I  Attendants. 
[Vessels. 

Prevention  of  infection. 

Refrigeration. 

Aeration. 

Pasteurization. 

Sterilization. 


Uses  ^ 


Milk  and  cream 
for  consump- 
TION  


Preparation  for 
sale  


For  consumption  as  milk  or  cream. 
For  condensed  milk  or  cream. 
For  butter. 
For  cheese. 

For  artificial  beverages. 
For  sugar. 

For  casein  preparations. 


[Straining. 

Removal  of  sediment  \  Centrifugal. 

[Separation. 

Standardizing. 

[Pasteurization. 
Creaming  as  affected  by  J  Centrifugal. 


^^<^^^S^^  {Bottle.. 


[Separation. 


I Washing. 
Sterilizing. 
Filling.  ^ 
Capping. 


{Wagons. 
Tickets. 
Accounts. 


^In  this  syllabus  only  the  following  uses  of  milk  will  be  considered  in  detail:  (1) 
For  consumption,  (2)  for  butter,  and  (3)  for  cheese. 
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Butter  makixc 
( Manufacture.  > 


Da  i  rif  ing — C  (^i  1 1  i  n  ue(  1 . 
Theory. 

Gravity  


Creaming. 


rshallo 

Deep 
t-ans 


■  pans;. 

I  Shc>t-o'nn  cans. 

I    C' "  'ley  ■  ■  system. 

[Dilution  separators 


C  e  n  t  r  i  f  u  g  a  1 
(  seiiannor  . 


History. 
Thf  <  iry. 

Styles  and  types. 

netting:. 


Opera- 
tion . 


Speeding. 
Inflow. 

Regulation  of 
cream. 


Ripening  . 


Purpo,«e. 

rj.  ^        [Cooling  after  separating. 


I  >our  cream. 
Natural j  Sour  milk. 

Buttermilk. 


Starters 


Processes.  < 


Art 


..._jPreparati.>n. 
T    <  rro]  )aL!atn  n\. 


Determination  r)f  ripe- 


I  Use. 

f  Appearance. 
J  Consistencv. 

j  Taste. 


Acidity . 


\Acid  tests. 


Churninof. 


Finishino-. 


Theory. 
Tem]:)erature. 
Breaking. 
I>itticult  churning. 

I  Form. 

Churns  \  Size. 

[Speed. 

Remoyal  of  huttei'milk 
Addition  of  salt . 


JBrine. 
\Dry. 


I  Purpose. 

Working  <Amoimt  necessary, 

[Temperature. 

Prints  f  Apparatus. 

IC  overs. 


Packino- 


Tul  )s  . 


Stone  jars. 
.Paper  packages 


E  q  u  i  }:>  - 
ment 


Farm  dairy 


L  re  amery . 


fSizes. 
"1  Materials. 


Location. 

Construction. 

Arrangement. 

Equipment. 

Management. 


Butter  

(The  product.) 


Description. 


Standard 


Handling. 

Marketing. 

Uses. 


Cheese  mak- 
ing  

(Manufacture.) 


Cheese  

(The  product.) 
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Dairying — Continued. 


Properties  

Departures  from  standard. 

Determination. 


I  Texture. 

Physical  \  Color. 

[Finish. 

Chemical. 

Biological  . .  Flavor. 


Theorv 


Kinds  of 
cheese. . 


Processes  


Cheddar. 
Swiss. 
Brick. 
Limburger. 

Foreign  varieties  (Roquefort,  etc.). 


Preparation  of  milk. 


Separation  and  ma-^ 
nipulation  of  curd 


Salting. 
Pressing. 
Curing. 
Packing. 


[Source. 

Rennet  <  Preparation. 

[Action. 

Setting. 

Cutting. 

Heating. 

Cheddaring. 

Grinding. 


Equipment  < 


Factory 


Farm  diarv 


Location. 

Construction. 

Arrangement. 

Apparatus. 

Management. 


Description. 


Standard 


Properties  

Departures  from  standard. 


[Texture. 
\  Color. 
I  Finish. 


Physical. 
Chemical. 

Biological  . .  Flavor. 


Handling. 
Marketing. 
Uses. 


Determination. 
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SYLLABUS  OF  COUKSE  IX  RURAL  EXGIXEEKIXG. 

In  its  most  comprehensive  sense  rural  engineering  includes  all  the  branches  of  civil 

and  mechanical  en^^ineerino:  relating  to  the  locating,  arranging,  and  equipping  of 
farms,  an  ;!  :hc  ■  ::-^r  ;  :  cvA  : -i-ation  of  farm  implements  and  machinery.^  A 
prereqin-iif  i -       r         k-.  ■  -.v'.r  rural  engineering  would  thus  be  a  general 

course  in  civil  an  l  :  -     _    As  students  in  an  agricultural  course  in 

our  colleges  can  u  -  this  preliminary  training    tx^t-pt  s^jme 

knowledge  of  survc-ymg  and  the  i:.-e  -urveying  instruments,  which  is  quite  essen- 
tial .  it  will  l>e  Uf  ct^ssary  to  conline  the  course  in  rural  engineering  as  a  part  of 
the  general  course  in  agriculture  to  the  m<:>re  elementary  matters  which  will  be 
un<:lersti:njd  by  such  students,  and  which  have  a  direct,  practical  bearing  on  farm 
management. 

Th-re  :  ^  '  ^  -O  establishment  of  thorou'^'V-  :  u:--'^-  rura.  ^::j:ueering  as 
sr^cialtirs  :v  :  vur  higher  institutions,  in    i  >rr  u  .u  v-.-rk-traiu-r'.'i  rural  engi- 

ne-rr-  :„ay  oc  i^r-^duced  to  act  as  leaders  in  the  advancement  oi  engineering  enter- 
j  ri-  -  :  :   he  benefit  of  agriculture. 

I  Rural  engineering  is  the  science  and  art  of  laying  out  farms,  design- 
Defixition. .  J    ing  and  constructing  farm  buildings  and  works,  and  making  and 
[    using  farm  implements  and  machinery. 


Laying  out 

THE  FARM  .  . 


Principles  of  selection. 

Survey. 

Loi       :     :  buildings  and  works  (drains,  irrigation  ditches,  wells, 


Map 


fields  and  vards. 


Buildings. 


Construction 
c>  f    build-  i 

ING-  AND  "I 
WORKS  


Principles  of  construction. 
Materials. 


Classification  ^ 


House. 

Barn. 

Piggery. 

Poultry  house. 

Tool  house. 

Creamery. 

Fences. 


Water  svstem  


Purpose. 

Plans. 

Mc-thods  of  building. 
Cust. 

Sprinsrs. 

Wells^ 
Eeservoirs. 

Puuu:;-  an  l  'jther  water  lifts. 

Cou^lu::-. 

TauKS. 

Plumbing. 


-Th. 


Tk 


to  be  discussed  in  this  course 
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Construction,  etc.. 


Irrigation  system 


Works 


Drains  . 


Theory. 

Water  supply   (sources,  character,  and 
means  of  obtaining). 

'Reservoirs. 
Canals. 

Laterals  and  ditches. 
Appliances  for  measurement 
and  division  of  water. 

Methods  of  application. 

Removal  of  surface  water  (drainage  of  swamps,  etc.). 

rXheory. 

Soil  drainage  ....  ^^^^  .      , .    ,  ^ .  , 

^  Covered  drams  (mcludmg  stone, 

[    brush,  tile,  etc.). 


Sewage  system. 

r  Location. 


Roads . 


1 Materials. 
Construction. 
Maintenance, 


Construction  and  use  of 
farm  machinery  


Principles  of  mechanics  as  applied  to  farm  machinery. 


Classification 


Structure. 
Operation 
Repairing. 


Power  machines  .  .< 


Steam. 

Gasoline. 

Water. 

Wind. 

Horse. 

Man. 


Plows. 

Surface-working  machines. 
Seeding  machines. 
Harvesting  machines. 
Food-preparing  machines. 
Farm  vehicles. 
Small  implements. 


rPrinciples. 
"1  Practice. 


Definition 


History  of 
agriculture  .  * 


SYLLABUS  OF  COURSE  IN  RURAL  ECONOMICS. 

Rural  economics  treats  of  agriculture  as  a  means  for  the  production, 
preservation,  and  distribution  of  w^ealth  by  the  use  of  land  for 
the  growing  of  plants  and  animals.  It  may  include  the  develop- 
ment of  agriculture  as  a  business  (history  of  agriculture;,  as  w^ell 
as  the  facts  and  principles  of  farm  management  under  present 
conditions. 

I Grazing. 
Plant  husbandry. 
Mixed  husbandry. 
Special  farming. 


Agriculture  in  differ- f  1. 
ent  periods  (with  II. 
special  reference  to 
land  tenure,  equip-  HI. 
ment,  labor  system,  < 
prominent    prod-  IV. 
ucts,  social  and 
financial  condition  Y. 
of  farmers)  ^ 


D. 


Prior  to  500  B.  C.    (Egyptian. ) 

500  B.  C.  to  500  A.  D.    (Grecian  and 

Roman. ) 
500  A.  D.    to   1500  A. 

Europe — feudal  system. ) 
1500  A.  D.  to  1800  A.  D. 

Great  Britain. ) 
1800  A.  D.  to  1900  A.  D. 

United  States. ) 


( Western 
(Especially  in 
(Especially  in 
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Land. 


Value  as  determined  by  location, 

suitability,  etc. 
Purchase,  rental,  and  sale. 


Cost  of  mainte 


[Taxes. 
l  Rents. 


[  Interest. 
Legal  requirements. 


Farm  manage- 
ment. 


Capital . 


Nature  (as  re- 
lated to  par- 
ticular kinds  of 
farming)  


Buildings. 
Fences,  roads, 

wells,  drains. 
Implements. 
Live  stock. 

Equipment  . . .  { Value. 

I Taxes. 
Insurance. 
Repairs. 
Feeding. 

Legal  requirements. 

Systems  ( wage,  share,  tenant) . 
Contracts,  including  methods  of  payment. 
Cost,  as  affected  by  labor  supply,  use  of  machinery, 

nature  of  work,  etc. 
Management. 

Production       (Methods   and   cost  (with   reference   to  different 
'"{    systems  of  farming). 

Preparation  for  market. 
Choice  of  market. 
Transportation. 
Method  and  cost  of  sale. 
Legal    requirements,  e. 
packages,  commissions, 


Labor . 


Market  mg  


g. ,  weights, 
inspection. 


measures, 


Records  and 
accounts  


Crop  records. 

Feed  and  milk  records. 

Breeding  records. 

Inventories. 

Bookkeeping. 


J.  H.  CONNELL, 

A.  C.  True, 
T.  F.  Hunt, 
H.  T.  French, 
H.  H.  Wing, 

Committee. 


The  Chairman.  The  next  in  order  is  the  report  of  the  committee  on  pure  food. 
The  Chair  received  this  morning  the  following  telegram,  dated  at  Raleigh,  N.  C, 
November  14,  1900: 

Prospects  good  for  passage  of  pure-food  bill  by  the  present  Congress.  Would 
recommend  Association  to  continue  its  support  of  the  cause. 

W.  A.  Withers,  Chairman. 

The  committee  w^as  continued. 

The  convention  then  proceeded  to  the  consideration  of  miscellaneous  business. 
E.  B.  VooRHEES,  of  New  Jersey.  Mr.  Chairman,  I  am  requested  by  Prof.  R.  H. 
Warder  to  introduce  the  following  resolution: 

Whereas  we  all  feel  the  great  need  of  more  teaching  in  forestry:  Therefore, 
Resolved,  First,  that  we  heartily  second  the  policy  of  the  United  States  Department 
of  Agriculture  in  giving  practical  advice  and  assistance  to  individual  States,  lumber- 
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men,  farmers,  and  other  owners  in  handling  their  woodlands  and  forests  along  the 
conservative  lines  of  forestry,  and  would  earnestly  urge  upon  our  members  of  Con- 
gress to  encourage  and  support  the  Department  in  this  work. 

Second,  We  also  commend  Yale,  Cornell,  and  the  other  universities  and  colleges 
which  are  establishing  departments  of  forestry  for  the  purpose  of  research  and  giving 
such  practical  instruction  to  students  as  will  fit  them  for  the  better  care  and  preserva- 
tion of  our  forests. 

The  resolution  was  referred  to  the  executive  committee,  reported  favorably,  and 
adopted. 

L.  G.  Carpenter,  of  Colorado.  Mr.  Chairman,  I  desire,  in  view  of  the  very  impor- 
tant matter  which  has  been  brought  to  the  attention  of  the  Association  in  regard  to 
summer  schools  of  agriculture,  to  move  that  it  be  referred  to  the  executive  commit- 
tee of  this  Association,  with  instructions  to  make  inquiries  and  report  their  conclu- 
sions at  the  next  annual  meeting. 

H.  H.  GooDELL.  Mr.  President,  the  address  on  summer  schools  for  agriculture 
made  by  President  Thompson  this  morning  (seep.  74)  did  not  specify  particularly 
what  it  was  desired  the  executive  committee  should  do.  Would  President  Thomp- 
son be  willing  to  put  the  views  expressed  by  him  in  the  form  of  a  resolution  to  be 
referred  to  the  committee,  instead  of  this  motion? 

With  the  understanding  that  this  was  to  be  done.  Professor  Carpenter's  motion 
prevailed. 

L.  G.  Carpenter.  In  regard  to  this  committee  for  cooperative  work  between  sta- 
tions and  the  Department  of  Agriculture,  I  would  like  to  ask  whether  the  committee 
was  authorized  and  expected  to  confer  with  the  Secretary  of  Agriculture  as  to  the 
details  of  the  report  that  it  is  to  make. 

The  Chairman.  The  Chair  understands  that  the  committee  may  do  so  if  they 
regard  it  as  necessary  in  the  prosecution  of  the  work.  In  order  that  the  matter  may 
be  clear,  the  Chair  will  rule  that  it  is  competent  for  the  committee  to  do  any  wise 
act  that  lies  within  the  province  of  the  resolution  adopted. 

Evening  Session,  Thursday,  November  15,  1900. 

The  convention  was  called  to  order  at  7.40  p.  m.  in  the  parlors  of  the  New  Haven 
House.    President  Stubbs  in  the  chair. 

W.  H.  Jordan.  I  desire  to  present  a  resolution,  as  follows: 

Resolved  J  That  the  Association  hereby  expresses  its  regret  that  Prof.  S.  AV.  John- 
son, because  of  physical  disability,  has  been  unable  to  participate  in  its  deliberations, 
and  extends  to  him  greetings  of  respect  and  good  will. 

Resolved,  That  the  secretary  be  instructed  to  transmit  this  resolution  to  Professor 
Johnson. 

I  move  the  adoption  of  that  resolution. 

L.  G.  Carpenter.  Mr.  Chairman,  I  would  support  that  motion  as  the  sense  of  the 
Section  on  Agriculture  and  Chemistry.  I  have  been  instructed  in  regard  to  this  reso- 
lution by  a  vote  of  the  section,  and  I  take  pleasure  in  seconding  the  motion  for  its 
adoption. 

The  resolution  was  adopted. 

L.  G.  Carpenter.  The  chairman  of  the  Section  on  Horticulture  and  Botany,  who 
has  been  called  away,  requests  me  to  present  the  nominees  for  officers  of  that  section. 
They  are  as  follows:  For  chairman,  L.  E.  Jones,  of  Vermont;  secretary,  AV.  J. 
Green,  of  Ohio. 

The  nominations  were  approved. 

J.  K.  Patterson  presented  the  following  for  officers  of  the  Section  on  College  Work: 
J.  H.  Raymond,  of  West  Virginia,  chairman;  B.  O.  Aylesworth,  of  Colorado,  secre- 
tary. 

They  were  declared  elected. 
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For  the  Section  <'in  Entomnlncfy.  the  following  were  presented  and  declared  elected: 
V.  Slingerlan'i,  '^'f  Xew  York,  chairman:  H.  A.  Morofan.  of  Louisiana,  secretary. 

G.  W.  ATHEETi:>y,  Air.  Chairman,  after  a  consultation  with  several  members  of  the 
Ass'i'ciation.  res<jlutions  have  I'^een  prepared  in  reference  to  the  late  President  Smart 
which  I  wr.uld  like  to  read: 

This  Association  de-ire-  tC'  expres-  its  appreciation  of  the  character  and  services  of 
a  former  fellow-meniber.  the  late  James  H.  Smart.  LL.D..  president  of  Purdue  Uni- 
versity. Indiana.  I'r.  Smart  was  for  many  years  encrasred  in  the  wcirk  C'f  public  edu- 
cation in  its  various  stages,  and  in  every  stagt-  his  career  shuwed  unusual  in-iudit 
into  thn  c'jnditirins  with  which  he  ha'I  to  deal,  tocrether  with  a  remarkable  readiness 
of  re-our^e  and  administrative  ability.  The  university  <jver  which  he  presided  f':'r 
so  many  years  is  a  pt-rmanent  monument  t' >  lii-  enerL^y  au'i  zeal  an<:l  tenacity  of  pur- 
pose, as  well  as  X':>  the  hiudi  ideals  whirii  <;':'ntrolle'i  hi-  lif^  and  wi^rk. 

As  a  member  'A  this  Association  he  will  lr,n.^r  rem»^mbere':l  f'jr  the  wisdom  of 
his  C'junsel.  f'jr  the  idt-arness  '.'f  his  judsrment.  f'l-r  his  cheerfulnes-  and  enthusiasm, 
even  when  sutferins"  un^ler  tht-  l:»urrlen  of  great  f'hysical  dey'res-i'jn.  and  fc»r  his 
inspirins-  cc'ura^e  in  'leaiiu'^^  Avith  the  problems  presentC'l  fr^jm  time  to  time  to  his 
associate-  in  this  Assi:'ciatiMn.  either  fr^r  their  consideration  or  action.  He  was  a  faith- 
ful and  devrite'i  friend,  a  fearles-  l">ut  crnirte^'jus  anta^-iaiist.  and  his  memory  will  long 
be  cherished  as  c<ne  m  those  wh':»  helped  t^:'  found  and  establish  this  Association,  and. 
who  endeared  himself  t'j  his  fellow-meml;>ers  l;>y  the  unfailing  charm  and  beauty  of 
his  character. 

R^'-<''A'rtd.  That  this  memorial  be  pdaced  upon  the  records  of  this  Association  and 
that  a  ci'jpy  be  transmitted  to  Airs.  Smart. 

I  mrive  the  adoption  of  the  resolution  with  any  modilications  which  may  be  deemed 
best. 

The  resolution  was  adopted. 

T.  F.  Hunt.  Air.  President,  it  is  my  pleasure  and  yirivilege  t':«  mnve  the  adoption 
of  the  folL:>wing  resolution  and  ask  that  a  copy  of  the  same  be  transmitted  to  Airs. 
George  E.  Morrow: 

George  E.  AIorroAv.  LL,  B..  A.  AI..  was  ten  years  an  editor  of  agricultural  news- 
papers, twenty-three  years  profes-^jr  'jf  a^rriculture.  eighteen  years  with  the  Univer- 
sity of  Illinois,  six  years  the  lea^lin^  spirit  in  the  Illinois  Agricultural  Experiment 
Station,  f^'jur  years  president  <:>f  the  bjklahoma  Asrricultural  and  Mechanical  College, 
and  director  of  the  station  of  that  institution.  These  positions  he  filled  Avith  great- 
power  and  fidelity. 

He  was  a  frcjUent  and  ?i';'nr.ire<I  attendant  upon  the  meetings  of  this  Association, 
and  was  in  1S94  its  presiding  <jtfi<:er. 

Of  the  many  activities  of  the  generr.us  life  of  President  Al'jrrow  the  cause  oi  a^ri- 
cultural  education  lay  neare.-t  tC'  his  heart.  As  a  teacher,  as  a  public  speaker,  and 
in  his  intercC'Urse  with  men.  he  maintained  firmly,  but  without  exas'geration. 
his  faith  in  the  ultimate  success  <'A  this  cause.  The  good  which  he  accomplished 
for  agricultural  educaticai  in  its  pioneer  days  was  his  greatest  work. 

Profess'jr  Alorrr.w  was  caie  <'A  God's  noblemen,  an  inspiring  teacher,  a  devoted  and 
true  frien<i. 

This  Association  rec'jrds  its  gratitude  for  and  its  appreciation  of  his  wise  counsels 
and  devoted  services  t'j  the  ends  which  this  Association  strives  to  attain. 

The  resolution  was  adopted. 

H.  H.  GooDELL.  I  have  been  requested  to  read  the  following  resolution  by  the 
Section  on  Agriculture  and  Chemistry,  having  reference  to  the  late  Sir  John  Bennet 
Lawes : 

Ii^>oh:td.  That  the  Association  of  American  Agriculttiral  Colleges  and  Experiment 
Stations  hereby  expresses  its  appreciati<:'n  uf  the  life,  labors,  and  character  of  Sir 
John  Bennet  Lawes.  Bart..  LL.  D..  F.  R.  S..  of  Pothamsted,  England,  who.  by  his 
work  as  an  investigator  in  cooperation  with  Sir  Henry  Gilbert,  LL.  D..  F.  R.  S., 
and  by  his  munificence  in  instituting,  maintaining,  and  pjroviding  for  the  pemianent 
establishment  of  the  first  and  greatest  of  the  experiment  stations  in  the  British 
Eriipire.  as  well  as  by  his  interest  in  and  generous  attitude  toward  American  agricul- 
ture, research,  and  education,  especially  as  manifested  by  publications  and  by  lec- 
tures, has  won  for  himself  and  his  associates  the  profcamd  respect  and  gratitude  of 
the  friends  of  agricultural  science,  not  only  in  his  own  coimtry,  but  also  throughout 
the  world. 
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Resolved,  That  copies  of  these  resolutions  be  transmitted  to  Sir  Charles  Bennet 
Lawes,  Bart.,  and  Sir  Henry  Gilbert,  LL.  D.,  F.  R.  S.,  and  to  the  Secretary  of  the 
Lawes  Agricultural  Trust. 

Respectfully  submitted. 

W.  0.  Atwater, 

H.  P.  Armsby, 
W.  H.  Brewer, 
W.  H.  Jordan, 

I.  P.  Roberts, 
A.  C.  True, 

Committee. 

The  committee  has  thought  that  it  might  be  of  interest  to  the  friends  of  Sir  John 
Lawes  to  know  that  the  convention  which  passed  the  resolutions  was  attended  by 
considerably  over  100  members,  representing  39  States  and  Territories,  and  including 
26  presidents  of  colleges  and  universities  and  18  directors  of  experiment  stations,  all, 
or  nearly  all,  being  workers  in  these  lines. 

The  resolutions  were  unanimously  adopted,  and,  on  motion  of  L.  G.  Carpenter,  the 
secretary  w^as  instructed  to  engross  them  and  transmit  them  to  the  friends  of  Sir 
John  Lawes. 

A.  Cope,  of  Ohio.  Mr.  President,  I  desire  to  offer  the  following  resolution : 

(1)  Resolved,  That  the  thanks  of  this  Association  be,  and  hereby  are,  tendered  to 
President  Hadley  and  the  authorities  of  Yale  University  for  courtesies  extended, 
and  especially  to  Professor  Brewer  and  Dr.  Jenkins  for  the  careful  and  convenient 
arrangements  made  by  them  for  the  sessions  of  the  convention  and  of  the  several 
sections. 

(2)  Resolved,  That  the  Association  records  its  appreciation  of  courtesies  extended  by 
Wesleyan  LTniversity,  tendered  through  President  Raymond  and  Dr.  Atwater,  and 
expresses  its  thanks  for  their  personal  interest  and  attention,  which  made  the  session 
at  that  institution  so  pleasant  and  profitable. 

The  resolutions  wwe  adonted. 

The  Chairman  (in  reply  to  a  point  raised  by  J.  K.  Patterson,  of  Kentucky).  The 
rule  in  the  constitution  in  regard  to  amendments  reads  as  follows:  ''Notice  of  any 
proposed  amendment,  together  with  the  full  text  thereof  and  the  name  of  the  mover, 
shall  have  been  given  in  the  call  for  the  convention."  A  number  of  resolutions 
amending  the  constitution  have  been  proposed  to-day,  and  the  Chair  understands 
that  the  status  of  the  question  is  this:  The  proposed  changes  in  the  constitution  as 
submitted  by  the  committee  on  revision  remain  as  they  were  given  this  morning, 
and  that  the  various  resolutions  offered  by  way  of  amendment  shall  be  printed  in 
the  call  for  the  next  convention.  The  Chair  further  understands  that  all  such  reso- 
lutions having  the  names  of  the  movers  attached  to  them  will  have  these  names 
printed  with  the  resolutions  in  the  call  for  the  convention.  Lender  the  rule  the 
amendment  goes  to  the  committee  without  debate.  Another  paragraph  of  this  rule 
states:  "This  constitution  may  be  amended  at  any  regular  convention  of  the  Associa- 
tion by  a  two-thirds  vote  of  the  delegates  present,  if  the  number  constitutes  a  quorum : 
Provided,  That  notice  of  any  proposed  amendment,  together  with  the  full  text  thereof 
and  the  name  of  the  mover,  shall  be  given  in  the  call  for  the  convention."  The  Chair 
would  interpret  that  language  to  mean  that  any  amendment  to  the  constitution  must 
needs  be  offered  at  the  convention  next  preceding  the  convention  at  which  action 
was  taken,  for  the  reason  that  the  resolution  must  be  presented  and  entered  upon  the 
record.  Therefore  it  has  to  practically  lie  over  for  a  year.  In  other  words,  it  would 
not  be  proper  for  an  amendment  to  the  constitution  to  be  sent  into  the  executive 
committee  after  the  adjournment  of  this  convention  and  then  the  amendment  placed 
by  the  committee  in  the  call,  according  to  a  strict  construction  of  the  language. 

J.  K.  Patterson.  How  would  it  be  when  the  revision  of  the  constitution  w^as 
ordered,  as  was  the  case  last  year,  and  when  there  were  no  specific  amendments 
offered  at  that  time?  The  constitution  was  directed  to  be  revised  and  a  committee 
was  appointed  for  that  purpose.    It  Avas  an  entire  revision  of  the  whole  instrument 
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that  the  committee  was  ordered  to  make.  From  that  point  of  view  I  think  the  post- 
ponement until  another  year  was  altogether  ultra  vires. 

The  Chairman.  Inasmuch  as  the  question  has  eone  beyond  the  power  of  the  con- 
vention at  this  time,  the  Chair  does  not  feel  called  upon  to  pass  upon  the  point  raised 
by  President  Patterson.  The  Chair  would  not  hesitate  to  do  so  if  it  were  necessary, 
but  will  take  refuge  in  that  fact. 

J.  K.  Patterson.  Inasmuch  as  the  revision  of  the  whole  instrument  was  ordered, 
it  seems  to  me  that  the  action  taken  to-day  was  altogether  unwarranted  and  alto- 
gether without  constitutional  warrant.  That  is  the  reason  why  I  asked  for  the  opin- 
ion of  the  Chair  upon  the  subject.  It  was  not  simply  an  amendment  of  the  consti- 
tution that  was  ordered.  It  was  not  a  single  amendment  that  was  proposed,  and  it 
was  not  to  propose  amendments;  but  the  directions  of  the  convention  to  the  commit- 
tee were  for  a  re\'ision  of  the  entire  instrument.  That  is  what  was  ordered,  and  the 
committee  was  appointed  for  that  purpose.  Xow,  inasmuch  as  that  was  the  case,  it 
does  not  seem  to  me  that  it  comes  within  the  rules  at  all  which  are  laid  down  to 
govern  the  introduction  of  amendments. 

G.  ^y.  Atherton.  I  do  not  wish  to  thrash  over  old  straw,  but  it  seems  to  me  so 
plain  on  the  face  of  it  and  so  certainly  in  accord  with  all  recognized  practice  that 
there  ought  not  to  be  any  serious  question.  The  point  is  simply  this:  The  consti- 
tution provides  the  way  in  which  it  can  be  changed.  Now,  no  matter  whether  you 
call  it  an  amendment  of  the  constitution  or  a  revision  of  the  constitution  it  amounts 
to  the  same  thing,  and  the  instrument  itself  prescribes  the  way  in  which  it  shall  be 
done.  It  would  make  no  difference  either  way.  The  changing  of  the  word  doesn't 
alter  the  fact.    Our  constitution  can  be  amended  in  one  way  and  in  only  one  way. 

J.  K.  Patterson.  I  agree  that  it  can  be  amended  in  only  one  way,  but  it  is  not  a 
question  of  amendment,  but  a  question  of  revision  of  the  whole  instrument.  I  do 
not  think  you  would  find  any  competent  judicial  opinion  that  would  sustain  that  view. 

The  Chairman.  Is  there  anything  further  to  come  before  the  Association?  If  not, 
we  have  come  to  the  time  when  this  Association  of  American  Agricultural  Colleges 
may  adjourn  without  date.  In  glancing  over  the  work  of  the  convention  it  is  very  grati- 
fying to  me  to  note  the  large  attendance,  especially  upon  the  session  of  the  Section  on 
Agriculture  and  Chemistry,  and  also  the  Section  on  Entomology,  which  has  had  a 
large  attendance  this  year,  as  well  a>  thf  Section  on  Horticulture  and  Botany.  The 
programme  of  the  Section  or  College  Work  Avas  fully  appreciated,  and  the  section  was 
treated  to  a  very  excellent  paper  by  its  chairinan.  President  Patterson,  of  Kentucky. 
The  work  in  general  has  been  very  satisfactory  and  helpful  to  the  members  of  the 
Association,  perhaps  not  excepting  the  discussictn  of  the  constitution  itself. 

I  desire  to  express  to  the  members  present  my  sincere  thanks  for  their  patience 
and  never-failing  courtesy  to  the  Chair  in  the  discharge  of  his  duties,  and  to  say  fur- 
ther that  while  I  am  very  glad  to  lay  down  the  gavel  I  shall  ever  carry  in  my  mind 
and  in  my  heart  a  sense  of  high  esteem  and  kind  appreciation  for  the  honor  which  I 
have  enjoyed  of  presiding  over  this  body  of  useful,  earnest,  and  distinguished  men. 

W.  H.  Jordan.  I  neglected  to  bring  up  a  little  matter  of  business.  A  person  who 
has  charge  of  the  stock  interest  of  the  Pan-American  Exposition  desires  that  some 
member  of  this  Association  shall  l)e  appointed  as  associate  or  as  the  representative 
of  the  stock  interests  in  the  management  of  the  dairy  exhibit  at  that  Exposition.  In 
bringing  this  matter  Ijetore  you  I  am  fulfilling  a  promise  which  I  gave  to  l:»ring  it  up. 
I  desire  to  move  that  the  executive  committee  be  authorized  to  appoint  such  a  repre- 
sentative in  the  interest  of  this  Association.  I  do  not  understand,  Mr.  Chairman, 
that  he  must  be  in  attendance,  but  simply  to  consult  with  the  representative  in  the 
matter.    The  duties  are  not  laborious  nor  expensive. 

The  executive  committee  was  authorized  to  make  such  appointment,  the  appointee 
to  bear  his  own  expenses. 
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A.  C.  True.  I  desire  to  offer  on  behalf  of  the  Association  a  resohition  of  thanks  for 
the  able  and  impartial  way  in  which  the  president  of  this  Association  has  presided 
over  our  deliberations  during  this  session. 

J.  K.  Pattersox.  I  desire  to  couple  with  that  an  expression  of  appreciation  of  this 
convention  for  the  most  excellent  and  admirable  address  delivered  by  the  president 
of  the  Association  to  this  fourteenth  annual  convention. 

The  amended  resolution  Avas  unanimously  adopted. 

Lectures  ox  IxvESTioAxioxrs  at  Eotha3isted. 

During  the  convention  Dr.  Bernard  Dyer,  of  London,  England,  representing  the 
Lawes  Agricultural  Trust,  delivered  a  series  of  lectures  based  mainly  on  the  investi- 
gations at  Rothamsted,  England,  of  soils  which  have  been  continuously  in  wheat  for 
many  years. ^ 

On  motion  of  L.  G.  Carpenter,  a  resolution  of  thanks  and  appreciation  was  unan- 
imously voted  Dr.  Dyer,  to  which  the  latter  resx^onded  as  follows: 

May  I  express  my  sentiment  of  gratitude  for  the  kind  resolution  which  you  have 
adopted.  I  should  like  to  say  to  you  that  I  feel  that  my  selection  by  the  Lawes 
Agricultural  Trust  committee  was  the  greatest  honor  that  has  Ijeen  conferred  upon 
me  during  my  life,  and  certainly  the  execution  of  the  mission  has  been  most  pleas- 
urable and  enjoyable.  I  have  to  thank  you  for  the  most  cordial,  hearty,  and  kind 
reception  which  you  have  accorded  me. 

The  CiiAiRMAX.  I  am  sure,  Dr.  Dyer,  I  express  to  you  the  sentiment  of  our  mem- 
bers when  I  say  that  we  wish  that  your  short  stay  in  the  country  visiting  stations 
and  colleges  may  be  full  of  pleasui'e  and  profit,  and  that  >  on  may  have  a  safe  and 
pleasant  passage  to  your  home. 

The  secretary  of  the  Association  Avas  instructed  to  request  the  Secretary  of  Agricul- 
ture to  publish  the  lectures. 

The  convention  then  adjourned  sine  die. 

^For  a  brief  synopsis  of  these  lectures  see  Experiment  Station  Record,  12,  p.  407. 
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SECTION  ON  COLLEGE  WORK. 

The  only  formal  paper  I  tefore  this  section  wa-  <  »ne  l)y  J.  K.  Patterson,  of  Kentncky, 
on  the  • "  <  reneral  drift  (  d  education  at  the  land-erant  c<  dleoes. " '  the  time  1  >eing  riccupied 
by  discussion  <  d  various  su])jects. 

General  Drift  of  Educatiox  at  the  Laxd-(traxt  Golleoes. 

The  law  of  Congress  aj'proved  July  2.  1S62,  which  niad^  prnvi-ii»n  f<;a'  the  estab- 
lishment, endowment,  and  maintenance  of  agricuhural  an<l  mecljanifa]  cMhecres.  set 
forth  in  section  4  of  the  act  that  "The  leading  r>biect  shall  he.  with'iut  excluding 
othei'  s<-ientilic  and  classical  studies,  and  incduding  military  tactics.  t'  >  tea*  h  >uch 
branches  of  learning  a-  ai-e  I'elated  to  agriculture  and  the  mechanic  act>.  in  -ucli 
manner  as  the  lekdslatui'es  of  tlie  State.-  may  resjiectivel}'  |»rescribe.  in  order  t<  >  pro- 
mote the  lihei'al  and  practical  educatir»n  of  the  industrial  i-lasses  in  the  several  pur- 
suits and  i»rofe>>ions  in  life."' 

In  tliis  section  certaiii  lines  of  work  ai'e  made  MhH,2ato]'y.  viz.  •"nrditary  tactics."' 
those  branches  <jf  learning  "related  to  agriculture."  and  tlio^e  bran -hes  of  leai-niug 
"related  to  mechanic  arts.'"  <  )f  these  thi-ee  it  may  be  conceded  tliat.  Avhile  all  are 
obligatory,  "agriculture  and  the  meclianic  aits  ai  e  relnti\  ejy  of  piinjary  importarce 
and  "miiitary  tactics"  of  secondary  inj}iortance.  There  are  certain  other  line- C'f 
work  whicli  are  permissive,  viz.  "the  scientific  and  (da>sical  studies."'  It  i-.  I  lielieve. 
a  fair  interpretation  of  the  tw(»  girnips  tliat  tlie  obii^^atory  is  considered  the-  UKjre 
important  and  the  permissive  the  le>s  imp<;»rtant.  so  far  as  tlie  pu]'[)o>es  of  the  act  are 
concerned.  Tlie  intent  is  set  forth  in  tlie  conclmliim- line>  mi  the  section.  "to 
promote  the  liberal  and  practical  e<lucatioii  of  the  industrial  cla-.-es  in  the  se\'eral 
pursuits  aiid  professions  in  life." 

It  Avill  be  ol»>erved  tliat  it  is  within  the  exclusive  competency  of  the  legislatures  of 
the  respective  States  tr.  determine  whether  the  colleges  estal dislied  under  tlc^  act 
shall  be  limited  and  bnunde<l  by  the  r-bliuatory  features  of  the  act  or  whether  they 
shall,  in  the  exercise  (  >f  a  wise  liberality,  make  provision  for  tlie  inclusion  of  "  «>tlier 
scientific  and  classical  studies;"  also,  if  they  adopt  the  latter  alternative,  then  the 
institutions  founded  under  the  act  make  their  instruction  liberahas  Avell  a-  practical. 

It  may  nrit  l  «e  inapi)ropriate  to  consider  for  a  few  minutes  how  far  the  intentions 
of  the  foun(Ier  have  l:>een  realized. 

Many  of  the  institutions  founded  under  the  act  have  large  incomes,  accruing  partly 
frt)m  the  interest  on  the  proceeds  <  >f  the  land  grant,  partly  from  liberal  api-rc-j^ria- 
tions  from  the  respective  States.  In  some  in.stances  State  airl  surpa-ses  the  income 
from  tlie  legislation  of  Congress. 

In  a  meeting  in  Washington  in  1885,  when  I  expressed  the  c  aiviction  that  com- 
pliance in  good  faith  with  the  organic  law  required  daily  instruction  in  military 
science  and'daily  drill  I  was  met  with  a  storm  of  dissent  from  every  quarter  of  the 
house.  The  idea  of  daily  military  drill  and  instruction  was  scr.uted  and  ridicub  d. 
After  a  few  years  military  instruction  grew  somewhat  more  in  fav(>]\  Some  colle-jes 
had  military  instruction  twice  each  week:  some  three  times:  some  every  day._  Tlie 
college  which  I  represent  has  maintained  the  principle  of  daily  di'ilb  and  military 
instruction,  an«l  has  required  every  man  during  his  college  connection  to  do  military 
service. 

The  good  results  of  military  instruction  in  the  land-gi"ant  colleges  were  a]:>parent 
during  the  war  with  Spain  and  the  military  operations'subsequently  in  the  Phihp- 
pines.  Every  State  in  the  Union  was  able 'through  its  agricultural  and  mechanical 
college  to  provide  the  necessarv  number  of  officers  for  the  contingent  which  it  fur- 
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nished  for  the  increase  of  the  Army,  many  of  them  quite  as  well  educated  and  quite 
as  capable  as  graduates  of  West  Point.  The  wisdom  of  Senator  Morrill's  forecast  was 
thus  justified  by  results. 

Irrespective  of  providing  an  educated  military  reserve,  I  believe  that  mihtary 
instruction  in  these  colleges  is  a  good  thing  in  itself  and  in  its  relations.  It  is  a  valu- 
able element  in  physical  training;  it  inculcates  promptitude  and  exactness,  pro- 
motes grace  and  dignity  of  movement,  and,  above  all,  enjoins  and  compels  obedience 
and  submission  to  wholesome  discipline  and  restraint — one  of  the  most  important 
lessons  to  be  learned  in  any  country  and  especially  in  our  own,  where  the  coordinate 
ideas  of  lil^erty  and  authority  are  but  imperfectly  understood.  For  these  reasons, 
but  briefly  expressed,  I  believe  that  every  land-grant  college  in  America  ought  to 
make  the  military  feature  of  coordinate  obligation  in  dignity,  and  should  endeavor 
to  make  the  military  instruction  as  thorough  and  comprehensive  as  the  act  of  1862 
intended  that  it  should  be. 

When  the  statute  of  1862  was  passed  the  country  Avas  in  the  throes  of  a  great 
national  crisis.  ^Military  considerations  were  paramount.  There  was  abundance  of 
material  out  of  which  to  make  soldiers,  but  the  material  when  listed,  or  later  on 
drafted  into  tlie  service,  was  raw  and  undisciplined.  The  officers  elected  by  the  regi- 
ments and  subsequently  confirmed  by  the  States  and  l)y  the  War  Department  were 
as  Jittle  fitted  for  command  as  the  men  whom  they  were  apiDointed  to  lead.  The 
majority  of  tliem  kncAv  nothing  about  the  requirements  for  a  good  soldier;  they 
could  not  drill  the  men;  they  could  not  instruct  them  in  tactics;  they  knew  nothing 
about  strategy.  Senator  Morrill  saw  the  necessity  of  providing  officers,  and  that  too 
out  of  all  proportion  to  the  ability  of  the  Military  Academy  to  supply.  Officers  who 
would  ])e  thoroughly  drilled  and  al^le  to  command  on  the  field;  officers  who  should 
be  well  versed  in  the  modern  science  of  warfare.  The  thought  suggested  to  him  the 
propriety  of  making  the  colleges  founded  under  the  act  military  schools,  schools  for 
making  soldiers  as  well  as  schools  for  scientific  agriculturists  and  scientific  mechani- 
cians. The  country  could  not  afford  to  keep  a  standing  army  of  half  a  million  men 
with  the  proper  complement  of  officers  under  arms,  but  it  could  afford  at  inconsid- 
erable expense  to  provide  for  the  military  instruction  of  all  who  matriculate  in  these 
colleges  and  thus  have  thousands  and  tens  of  thousands  of  men  ready  at  the  call  to 
arms  and  capable  of  shaping  into  companies,  and  regiments,  and  brigades,  and  divi- 
sions, and  corps,  and  armies  the  volunteers  and  conscripts  of  future  days.  Thus  the 
military  feature  was  engrafted  on  the  land-grant  colleges  and  made  a  coordinate  and 
obligatory  feature  of  their  organization.  But  a  reaction  set  in  after  the  close  of  the 
war^  Men  were  wearied  with  civil  strife.  After  four  years  of  continuous  warfare 
they  were  ready  to  sheath  their  swords  and  devote  themselves  to  the  ways  and  arts 
of  peace. 

The  military  feature  of  these  colleges  became  generally  unpopular  and  the  amount 
of  military  instruction  was  reduced  to  a  minimum,  if  not  eliminated  altogether. 
Between  1885  and  1897  there  was  a  gradual  revival  of  interest  in  military  matters  in 
these  colleges.  The  War  Department  held  out  prospects  for  promotion  to  students 
who  had  graduated  with  honor  in  military  science  and  the  governing  boards  of  the 
colleges  and  universities  gradually  became  conscious  of  their  duty  under  the  law. 
The  consequence  of  this  awakening  was  that  when  the  Spanish  American  war  came 
on  hundreds  of  educated  men,  well  drilled  in  the  manual  of  arms,  familiar  with  tac- 
tics and  strategy,  were  available  for  officers,  not  only  in  the  volunteer,  l:>ut  in  not  a 
few  instances  for  the  Eegular  Army.  In  discipline,  in  aptitude,  in  knowledge  of 
military  science,  in  all  that  goes  to  make  an  able,  intelligent,  and  capable  officer,  the 
graduates  of  land-grant  colleges  were  able  to  hold  their  own  with  the  best  West  Point 
men.  I  say  this,  and  I  say  it  with  pride,  not  to  disparage  the  graduates  of  the  Mili- 
tary Academy,  but  in  justice  to  our  own  men. 

It  may  be  well  in  this  connection  to  say  that  by  judicious  and  cooperative  effort 
there  is  a  strong  ]:>robability  that  an  appropriation  can  be  had  from  the  Government 
for  establishing  schools  for  marine  engineering  in  connection  with  the  existing  schools 
of  mechanical  and  electrical  engineering  which  will  enable  the  land-grant  colleges  to 
educate  men  for  this  branch  of  the  naval  service  and  thus  to  do  for  the  Navy  what 
they  are  now  able  to  do  for  the  Army. 

Of  the  tAvo  objects  in  the  mind  of  the  author  of  the  act  of  1862 — namely,  the  scien- 
tific dcA^elopment  of  agriculture  and  the  application  of  science  to  the  mechanic  arts 
by  proA'iding  instruction  in  those  branches  of  learning  relating  thereto  the  mechanic 
arts  seem,  as  measured  by  ultimate  results,  to  attract  more  students  and  to  graduate 
more  students  in  full  and  relatively  complete  courses  in  the  ratio  of  4  or  5  to  1.  In 
many  of  these  colleges  students  in  the  application  of  science  to  agriculture  can  not  be 
had  for  long  courses  of  study.  These  latter  have  been  abridged  from  four  years  to  three, 
from  three  to  two,  from  two  to  one,  from  one  year  to  a  f eAV  months  or  even  Aveeks.  These 
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truncated  courses  of  study,  necessarily  meager  and  partial,  supply  some  practical  knowl- 
edge, but  do  little  in  the  way  of  either  scientific  instruction  or  education.  I  have  had 
occasion  to  collect  college  statistics  for  other  purposes  and  find  that  of  20  or  30  repre- 
sentative colleges  the  number  of  those  who  completed  regular  courses  of  study  which 
led  to  the  bachelor's  degree  in  agriculture  and  in  engineering  in  1900  were  about  126 
in  the  former  and  620  in  the  latter.  This  seems  to  show  that  the  trend  of  education 
in  the  land-grant  colleges,  so  far  as  the  purpose  of  the  founder  was  concerned,  is  in 
the  direction,  not  of  agriculture,  but  of  the  mechanic  arts.  In  some  of  these  colleges 
the  graduates  in  classics  and  in  other  scientific  studies  outnumber  both  the  one  and 
the  other.  This  seems  to  indicate  that  though  agriculture  is  encouraged  by  farmer's 
institutes  and  all  the  machinery  which  ingenuity  can  devise  for  its  upbuilding  and 
growth,  farmer's  do  not  care  to  educate  their  sons  in  agriculture,  or  the  sons  object 
to  the  kind  of  education  specially  provided  for  them.  Farmers  in  most  parts  of  the 
country,  I  think,  prefer  when  they  send  their  sons  to  college,  to  educate  them  for 
professional  life,  as  lawyers,  clergymen,  physicians,  engineers,  or  anything,  indeed, 
but  farmers.  On  the  other  hand  merchants,  bankers,  i)rofessional  men,  gentlemen 
of  fortune  and  gentlemen  of  leisure  prefer  for  the  most  part  a  liberal  education  for 
their  sons,  though  many  place  them  in  engineering  schools. 

The  aggregate  agricultural  productions  are  large,  but  few  farmers  are  rich.  They 
are  not  rich  in  the  sense  that  merchants  and  contractors  and  manufacturers  and  iron- 
masters and  railroad  magnates  are  rich.  Many  of  them  are,  it  is  true,  well  off.  But 
of  the  thousands  of  millionaires  and  multimillionaires  in  America  how  many  of  them 
iDCcame  rich  by  farming?  This  I  imagine  is  the  main  reason  why  the  agricultural 
side  of  the  land-grant  colleges  do  not  flourish  as  the  mechanic  arts  and  scientific 
branches  and  classical  and  philosophical  subdivisions  do.  If  then  I  were  to  sum  up 
the  work  of  the  colleges  outside  of  the  experiment  stations,  I  should  say  that  engi- 
neering and  classical  education  and  philosophical  training  take  the  lead,  and  that  agri- 
culture follows,  oftentimes  with  a  halting,  limping  gait  and  considerably  behind.  From 
many  points  of  view  this  is  to  be  regretted.  I  can  not  but  look  on  the  agriculturist 
as  the  mainstay  of  the  country,  and  that  upon  his  education  and  intelligence  and 
patriotism  the  perpetuity  of  free  institutions  depends.  An  approximately  correct 
diagnosis  may  lead  to  a  remecty. 

The  scientific  instruction  in  these  colleges  outside  of  agriculture  and  the  mechanic  arts 
has  had  a  great  and  gratifying  development.  Those  sciences  which  deal  with  matter 
and  with  life  in  their  broadest  extent  have  been  cultivated  for  their  own  sake  and  not 
because  of  their  relation  to  agriculture  and  the  mechanic  arts.  The  boundary  lines 
between  the  known  and  unknown  have  Ijeen  pushed  back  from  year  to  year,  enlarging 
the  domain  of  realized  knowledge  to  a  degree  which  could  not  have  been  anticipated 
a  generation  ago.  The  far-reaching  generalizations  of  Darwin  and  the  practical  dis- 
coveries of  Pasteur,  with  their  manifold  applications  in  theory  and  practice,  gave  a 
notable  impulse  to  discovery  leased  upon  observation  and  experiment.  In  these  the 
land-gran  t  colleges  have  taken  the  lead  in  America.  They  have,  moreover,  been  largely 
instrumental  in  stimulating  increased  attention  to  natural  science  in  many  of  the 
older  institutions  of  the  country.  Harvard  and  Yale  and  Princeton  and  Columbia 
have  followed  the  example,  though  somewhat  reluctantly  at  first,  of  the  colleges  estab- 
lished under  the  act  of  1862,  and  have  spent  large  sums  of  money  in  equipments  for 
physical,  chemical,  and  l;)iological  instruction  and  research.  They  have  not,  how- 
ever, been  able  to  keep  pace  with  the  State  colleges  and  universities  in  scientific 
investigation  and  instruction.  These  latter  institutions,  drawing  largely  from  the 
liberality  of  their  respective  commonwealths,  have  had  resources  at  their  command 
which  even  the  best  of  the  old  universities  with  their  princely  endowments  were 
unable  to  equal.  The  effect  has  been  to  liberalize  and  widen  the  scope  of  university 
work,  and  to  modify  the  character  of  the  old  scholastic  training  by  the  introduction 
of  a  much-needed  leaven  drawn  directly  from  the  daily  operations  of  nature  in  her 
own  great  laboratory.  While  the  land-grant  colleges  have  given  a  wholesome  stim- 
ulus to  scientific  investigation  and  discovery  in  the  older  colleges  and  universities, 
these  latter  have  been  instrumental  in  causing  the  State  institutions  to  introduce  a 
large  element  of  liberal  culture  into  their  courses  of  study.  Philosophy,  literature 
and  classics,  and  modern  languages  and  comparative  philology,  Aryan  and  Semitic, 
find  adequate  recognition  in  most  of  the  higher  institutions  founded  under  the  act  of 
1862.  These  are  permitted  by  the  organic  law,  and  in  connection  with  the  scientific 
courses  afford  educational  facilities  unsurpassed  on  the  AYestern  Continent.  Classical 
and  philosophical  training  have  held  their  own  for  centuries.  The  natural  sciences 
have  not  superseded  them,  nor  are  they  likely  to  do  so.  As  a  means  of  mental  devel- 
opment and  of  mental  discipline,  of  the  cultivation  of  the  mind  as  an  instrument  for 
the  perfection  of  thought,  Latin,  Greek,  logic,  and  metaphysics  have  no  superior,  and 
it  is  doubtful  whether  they  have  or  will  have  an  equal. 
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The  roots  of  our  modern  civilization  go  back  to  the  language  and  literature  and 
philosophy  of  the  "dead  but  sceptered  sovereigns  who  still  rule  our  spirits  from  their 
urn."  It  is  impossible  to  dissociate  ourselves  from  the  civiUzations  of  the  distant 
past.  And  in  this  age  of  intense  devotion  to  material  things,  to  the  multiplication 
of  [lie  products  of  the  field  and  the  forge  and  the  loom,  to  the  improvement  of  the 
facilities  fur  intercommunication ;  in  this  age  of  steamships  and  railroads  and  tele- 
graphs; of  manufactures  and  C(jmmerce  reaching  out  to  the  ends  of  the  earth  and 
seeking  new  spheres  of  influence  and  new  fields  of  enterprise;  in  this  age  of  intense 
devotion  to  the  accumulation  of  wealth,  it  is  well  that  the  desire  should  exist  to 
educate  and  develop  the  intellect  on  lines  that  do  not  stimulate  and  impel  its  pos- 
sessor to  transform  his  brain  into  a  mint  for  the  coinage  of  gold  and  silver.  For  this 
purpose  (dassics  and  the  liberal  arts — the  humanities,  as  they  were  very  properly 
designated — provide  the  necessary  conditions  and  supply  the  proper  counterpart. 
The  Vjread  and  ljutter  sciences  are  needful,  nay  indispensable,  but  "man  does  not 
live  hy  Iji-ead  alone." 

To  build  macliinery  for  agriculture,  for  manufactures,  for  locomotion,  is  well.  To 
breed  poultry,  to  fatten  pigs,  to  develop  Ijeef  in  cattle  and  speed  in  horses,  to  multiply 
the  return  from  the  lields  of  wheat  and  corn  and  cotton  and  cane,  increase  the  com- 
forts and  (•()]]  veniences  and  well-being  of  life.  These  are  the  material  conditions  of 
civilization  and  refinement,  l)ut  these  are  not  ends  in  themselves;  they  are  means  to 
the  attainment  of  a  higher  end.  They  should  rightly  subservethe  development  of  the 
intellect,  the  grow  th  of  intelligence,  the  discipline  of  the  mental  faculties,  the  quicken- 
ing of  tlie  rn(  )T'al )  )o\vers,  the  cultivati(  )n  of  the  a_^sthetic  powers,  to  the  end  that  the  true, 
the  beautiful,  and  the  good  should  lind  symmetrical  and  harmonious  growth.  Then 
would  we  unrlerstand  and  live  for  the  sublime  truth  that  "on  earth  there's  nothing 
great  but  man,  in  man  there's  nothing  great  but  mind."  Then  would  l)e  realized 
the  ideal  of  the  founder  to  provide  an  education  at  once  practical  and  liljeral  "for 
the  industrial  classes  in  the  sc^"eral  pursuits  and  professions  in  life."  Culture  and 
refinement  and  intelligence  and  humanity  and  an  enlightened  patriotism  will  then 
be  possilde  in  ttie  lionies  of  the  masses  as  well  as  in  the  stately  njansi(jns  of  the 
"las-es.  In  the  former  rests  the  hope  of  the  future,  and  not  in  tlie  wealthy  few 
whose  accumulated  furtunes  are  counted  Ijy  tens  and  hundreds  of  millions. 

"Ill  fares  the  land  to  hastening  ills  a  pjey 
Where  wealth  accumulates  and  men  decay. 
Princes  and  lords  may  flourish  or  may  fade; 
A  breath  can  make  them  as  a  Ijreath  has  made. 
But  a  Ijold  peasantry — their  country's  pride. 
When  (-nee  destroyed  can  never  Ije  supplied." 


SECTION  ON  AGRICULTURE  AND  CHEMISTRY. 


The  sessions  of  this  section  were  held  at  Yale  and  Wesleyan  universities  on  the 
afternoons  of  Xovember  13,  14,  and  15,  1900,  L.  G.  Carpenter,  of  Colorado,  cliairman 
of  the  section,  i^residing. 

E.  H.  Jenkins,  of  Connecticut,  read  tlie  following  jjaper: 

^Methods  of  Experimenting  with  Ck^ak-Wrapper  Leaf. 

No  other  crop  which  we  raise  makes  such  large  drafts  on  the  fertility  of  the  soil  as 
wra]jper  leaf  tol)acco.  It  takes  yearly  not  far  from  lUO  pounds  each  of  nitrogen  and 
of  lime,  16  of  ])liosi)horic  acid,  and  from  130  to  150  pounds  of  potash  per  acre.  The 
l)r()per  fertilization  oi  this  cro]>  is  the  more  important  l)ecause  in  the  first  place  it  is 
raised  continuously  on  the  same  land,  the  quality  of  leaf  being  better  than  when  raised 
in  rotation;  and  sec(jndly,  Ijecause  only  very  light,  sandy,  and  naturally  rather  unpro- 
ductive soils  are  suited  to  the  cultivation  of  cigar  leaf  tobacco  under  present  trade 
conditions. 

^  There  is  no  other  crop  which  is  so  exposed  to  damage  or  destruction  l)etween  the 
times  when  it  is  harvested  and  when  it  is  sold.  Pole  burn,  for  example,  within 
forty-eight  hours  may  absolutely  ruin  a  crop  which  was  in  perfect  condition  at 
harvest  and  worth  more  than  §400  per  acre.    The  selling  price  of  few  if  any 
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other  crops  is  so  dependent  on  the  quahty  of  the  product  rather  than  on  its  quan- 
tity. This  year,  for  instance,  our  best  crops  have  sold  at  28  to  30  cents,  assorted;  but 
there  are  other  crops  raised  in  the  same  valley,  which,  by  reason  of  accidents  or  lack 
of  jiidguient  and  skill  on  the  part  of  the  grower,  will  sell  after  long  waiting  for  7  or 
8  cents. 

AVhatever  is  true  of  other  lines  of  experiment,  I  am  sure  that  in  the  case  of  tobacco 
it  is  necessary  tliat  the  one  who  plans  the  work  should  have  his  hand  in  the  practi- 
cal execution  of  it  from  ])eginning  to  end.  However  skillful  the  person  in  practical 
charge  of  the  field  work  may  he,  the  director  or  the  one  who  is  to  write  up  the  work 
and  state  the  conclusions,  nuist  l)e  frequently  in  the  field,  must  know  every  detail  of 
it,  mast  have  his  own  hands  in  it,  and  must  follow  the  leaf  through  the  cure  and  the 
fermentation  to  the  end,  if  he  would  be  able  to  talk  confidently  about  it.  This  is  one 
of  tlie  duties  of  the  director  of  an  agricultural  station  which  do  not  appear  in  any 
formal  statement,  but  which  naturally  fall  on  him  like  an  unexpected  rain,  and 
which  make  him  a  servant  of.  servants. 

No  crop  is  more  profitable  when  it  is  at  its  best;  no  crop  can  make  a  more  absolute, 
dismal,  and  expensive  failure  at  its  worst.  In  view  of  all  these  things,  there  is  no 
crop  which  is  a  more  interesting  and  fruitful  subject  for  careful  experiment. 

In  this  paper  there  is  only  time  to  very  briefly  outline  a  few  things  regarding 
experimental  methods^  suggested  by  eight  years  of  work  on  tobacco,  and  I  do  this 
not  for  the  instruction  of  those  of  us  who  are  in  this  work,  but  rather  for  some  sug- 
gestion there  may  be  in  it  to  those  who  are  interested  in  other  lines. 

The  character  of  the  tobacco  leaf  is  to  a  great  degree  dependent  on  the  physical 
character  of  the  soil  in  which  it  grows,  as  Mr.  Whitney,  of  the  Department  of  Agri- 
culture, has  most  convincingly  shown.  A  light-colored  thin  wrapper  leaf  can  not  be 
raised  on  moderately  heavy  moist  soil,  such  as  is  suitable  for  grass  and  grain;  nor  can 
full-bodied  cigar  hher  be  raised  on  light  soil,  such  as  is  most  suitable  for  wrappers. 

The  soil  itself  is  a  controlling  factor.  I  have  here  a  map  of  the  Connecticut  Valley, 
each  variety  of  soil  being  noted  by  a  distinctive  color,  the  whole  being  the  work  of 
Mr.  Whitney  and  his  assistants.  Here,  within  the  small  compass  of  a  valley  in  the 
center  of  Connecticut  and  ^Massachusetts,  consisting  of  light  sandy  alluvial  terraces 
and  plains,  are  eleven  different  grades  of  soil.  The  tobacco  raised  on  these  show 
characteristic  differences  of  quality,  some  very  slight,  others  very  marked,  all  of 
them  easily  recognized  l>y  the  growers  themselves. 

Slight  differences  of  climate  or  meteorological  conditions  also  affect  the  character 
of  the  leaf.  For  example,  wrapper  leaf  can  not  be  profitably  grown  within  20  miles 
of  salt  Avater.  We  ha\'e  soils  on  our  coast  well  suited  to  tobacco,  but  while  the  yield 
is  satisfactory  the  quality  of  tobacco  raised  there  is  poor.  The  leaf  is  thick  and 
heavy  and  does  not  l)urn  properly. 

It  follows  from  all  this  that  the  place  selected  for  experiments  on  this  crop,  as  for 
experiments  on  any  other,  should  be  where  the  crop  is  raised  to  the  greatest  perfec- 
tion, not  necessarily  near  the  station,  nor  even  where  it  is  easy  of  access.  Soil  and 
climate,  not  convenience,  must  settle  the  location. 

If  possible  the  station  should  own  the  land  over  which  it  experiments,  or  at  least 
have  absolute  control  of  it,  and  it  should  by  all  means  own  the  crop  which  is  raised 
on  it.  Experiments  are  not  usually  operations  which  are  financially  profitable  in 
themselves.  The  experimenter  should  not  be  hampered  by  the  feeling  that  his  work 
may  involve  loss  to  the  farmer.  He  should  be  free  to  do  anything  with  the  crop 
that  promises  to  throw  light  on  the  subject  under  experiment,  regardless  of  its  effects 
on  the  selling  price. 

It  is  of  the  first  importance  to  the  experimenter,  as  I  shall  explain  later,  to  hold 
the  crop  in  his  possession  until  it  has  been  seasoned  and  fermented.  It  is  of  great 
importance  to  the  practical  farmer  that  he  should  sell  his  crop  and  get  his  pay  for  it 
just  as  soon  as  possible,  and  always  before  it  is  fermented.  The  interests  of  the  farmer 
and  the  experimenter  are  not  therefore  at  all  identical,  and  a  partnership,  like  that 
involved  in  most  cooperative  experiments,  is  not  likely,  in  case  of  the  tobacco  crop, 
to  be  mutually  satisfactory. 

From  the  tiine  when  the  seed  beds  are  made  ready  until  the  cured  leaf  is  stripped 
and  bundled,  all  through  the  growing  and  curing  season,  it  is  of  the  utmost  impor- 
tance that  the  crop  should  be  in  charge  of  an  experienced  and  successful  grower  of 
tobacco.  Faithful  attention  to  instructions  is  not  all.  The  one  personally  in  charge 
must  himself  know  every  detail  and  must  be  in  the  field  with  his  men. 

The  method  of  topping  and  the  time  of  cutting,  for  instance,  are  both  matters  of 
vital  importance.  Topping  too  high  or  too  low,  or  cutting  a  few  days  too  soon  or  too 
late,  very  greatly  diminishes  the  quality  and  with  it  the  market  price  of  the  crop. 
No  instructions,  however  minute,  are  of  any  avail.  The  man  in  the  field  must  know 
certainly  by  all  those  signs  which  no  instructions  can  describe  and  which  the 
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experienced  tobacco  grower  himself  can  hardly  point  out  to  another.  Suppose  you 
are  studying  the  effect  of  fertilizers.  Misjudgment  in  the  ^Yay  the  plants  are  topped 
or  in  the  time  of  harvesting  may  result  in  marring  completely  the  effects  of  the  dif- 
ferent fertilizers  on  the  equality  of  the  wrapper  leaf.  No  certain  judgment  of  the 
results  of  an  experiment  on  tobacco  can  be  made  until  the  crops  to  be  compared  have 
been  fermented  and  made  ready  for  the  manufacturer's  use. 

The  appearance  of  the  crop  when  it  is  cured  in  the  barn  and  as  it  is  sold  to  the 
dealers  who  sort  and  ferment  it  is  often  very  deceptive,  as  buyers  know  to  their  cost. 
Some  crops  greatly  improve  during  fermentation;  others  fail  to  meet  reasonable 
expectations.  Cigar  leaf  tobacco  is  a  finished  product — cured,  fermented,  cased,  and 
subject  to  no  further  change,  unless  the  slight  change  of  "aging,"  till  it  is  manufac- 
tured. Before  it  reaches  this  condition  all  is  uncertain  and  insecure.  Anything  may 
happen  to  it.  Therefore,  it  is  unsafe  to  draw  conclusions  regarding  an  experiment 
until  the  crop  is  ready  for  delivery  to  a  manufacturer  of  cigars.  The  experimenter 
must  see  it  safely  through  the  fermentation.  Who  is  to  judge  of  the  quality  of  the 
leaf  and  by  it  of  the  results  of  the  experiment,  and  how  is  he  to  do  it? 

What  do  we  mean  hy  quality?  We  mean  fitness  to  meet  the  present  tastes  of  the 
manufacturer  of  cigars — nothing  else.  His  taste  is  in  time  governed  by  the  whims 
of  the  smoker.  To  illustrate:  Years  ago  the  "trade,"  i.  e.,  smoker,  wanted  dark- 
colored  wrappers,  the  darker  the  better.  Those  who  had  rather  heavy  tobacco  soils 
could  readily  meet  the  demand.  Those  who  had  light  sandy  lands  used  animal 
manures  to  darken  tlie  leaf,  resweated  the  crops  to  further  darken  them,  and  even 
dyed  the  cigars.  At  the  present  time,  on  the  other  hand,  cigar  leaf,  to  meet  the 
demands  of  the  trade,  must  be  light-colored,  cinnamon  brown,  and  dark  color,  once 
a  point  of  excellence,  is  now  a  serious  defect. 

Both  things  are  irrational.  A  very  light  leaf  is  likely  to  be  imperfectly  fermented; 
a  very  dark  leaf  is  very  likely  to  be  unripe  and  evil  flavored.  A  well-fermented, 
perfect  cigar-wrapper  leaf  may  be  either  moderately  light  or  almost  black.  But 
however  irrational,  the  demands  of  the  trade  are  the  only  thing  to  be  considered, 
and  we  must  judge  of  our  experimental  tobacco  crops  solely  by  the  measure  in  which 
they  satisfy  those  who  trade  in  tobacco.  It  follows  that  dealers  in  the  leaf  are  the 
ones  best  fitted  to  pronounce  on  the  quality  of  our  experimental  crops.  But  the 
request  to  act  as  judge  in  this  way  must  be  presented  to  them  strictly  as  a  business 
proposition. 

Dealers  are  constantly  receiving  small  samples  of  freak  tobaccos  for  their  opinion, 
and  are  not  always  overcareful  in  their  statements  regarding  these  casual  visitors. 
Last  year  the  writer  had  occasion  to  send  samples  of  filler  leaf  to  a  number  of  firms, 
with  whom  he  had  no  previous  acquaintance,  with  a  request  for  an  estimate  of  its 
value.    These  estimates  ranged  from  7  to  35  cents  per  pound. 

For  five  years  the  Connecticut  Station  carried  on  experiments  with  fertilizers, 
each  plat  of  tobacco  covering  one-twentieth  of  an  acre.  Every  winter  we  had  thus 
about  thirty  lots  of  fermented  cigar  leaf  to  be  examined  and  graded.  We  employed 
a  man  who  was  an  extensive  dealer  in  Connecticut  leaf  tobacco  at  a  price  which  paid 
for  the  service,  and  he  devoted  each  year  more  than  two  days  to  the  work.  Each 
sample  was  tested  as  to  its  burning  quality,  and  particulars  were  noted  regarding  its 
size,  color,  stem,  texture,  grain,  vein,  burn,  etc.  This  done,  the  samples  Avere 
arranged  in  order,  the  best  in  quality  being  first  and  the  poorest  last.  Each  sample 
was  in  the  beginning  marked,  for  identification,  in  a  way  which  gave  the  judge  no 
clue  to  the  plat  from  which  the  sample  was  taken.  This  method  of  judging  of  the 
leaf  and  by  so  doing  judging  of  the  effects  of  the  method  of  fertilization  has  seemed 
to  us  the  best  that  we  could  devise.  It  all  depends  on  a  single  individual  judgment, 
to  be  sure,  but  that  judo^ment  is  a  trained  and  an  unbiased  one. 

And,  lastly,  what  of  the  effect  of  experiments  in  growing  tobacco  on  the  farm  prac- 
tice of  the  tobacco-growing  districts? 

The  farmer  is  conservative,  extremely  conservative.  And  to  live  as  he  does,  sur- 
rounded by  self-appointed  guides  who  cry  "Lo,  here!"  and  "Lo,  there!"  to  him,  he 
must  be  conservative  or  utterly  fail.  The  tobacco  farmer  knows  that  by  following  the 
methods  of  fertilization,  culture,  and  curing  which  have  been  tested  by  a  hundred 
years'  experience  in  this  valley  he  can,  taking  one  year  with  another,  make  a  fair 
living.  He  knows,  too,  how  small  a  thing  may  damage  the  quality  of  his  crop.  He 
knows  he  can  not  afford  to  take  the  risks  of  anything  at  all  doubtful  in  the  way  of 
experiment. 

When  the  experimenter  has,  as  he  believes,  demonstrated  fully  the  advantage  of 
some  plan  of  fertilization  or  method  of  culture,  or  improvement  in  the  way  of  curing, 
let  him  not  therefore  expect  to  find  it  at  once  adopted  by  intelligent  growers.  It 
will  not  be.  Such  a  finished  demonstration  is  not  a  fruit — something  achieved  for 
the  grower;  it  is  rather,  if  it  is  quite  striking  and  conclusive,  a  seed  planted  in  fair 
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soil,  which,  if  all  things  are  propitious,  may  some  day  spring  up  and  bear  fruit  in 
agricultural  practice. 

Some  two  or  three  growers  will  be  attracted  by  the  results.  In  a  few  years  they 
may  try  the  thing  on  a  very  small  scale.  If  they  are  pleased  with  it,  they  will  per- 
haps modify  their  farm  practice  little  by  little  to  conform  with  the  new  notion,  and 
little  by  little  their  neighbors  will  copy  them.  I  know  farmers  have  been  quick  to 
adopt  the  practice  indicated  by  experimental  work  in  some  department,  and  some- 
thing like  a  revolution  of  practice  has  been  quickly  wrought;  but  in  other  depart- 
ments, and  certainly  in  tobacco  work,  I  have  seen  the  benefit  coming  first  in  increased 
attention  to  the  reasons,  the  philosophy  of  their  practice,  and  then  in  a  very  slow 
change  from  present  methods  to  others  which  were  better. 

In  conclusion  I  may  be  permitted  to  briefly  outline  the  work  which  the  Connecti- 
cut Station  has  done  and  is  doing  for  the  tobacco  interests  of  this  State.  More  than 
8,000  acres  are  vearlv  planted  to  tobacco,  and  the  crop  annually  brings  to  our 
farmers  about  82,000,000. 

In  1892  a  considerable  number  of  growers  organized  the  Connecticut  Tobacco 
Experiment  Company,  bought  a  field  of  3^  acres  Avell  suited  to  the  growth  of  tobacco, 
in  the  center  of  the  tobacco  region,  put  up  a  curing  barn,  and  asked  the  station  to 
cooperate  in  experiments  on  the  use  of  fertilizers. 

A  series  of  experiments  was  planned,  not  altogether  such  as  the  station  alone 
would  have  suggested,  but  rather  a  compromise,  and  the  management  of  the  crop 
was  put  wholly  in  the  charge  of  an  experienced  tobacco  farmer,  who  was  paid  a  sal- 
ary. The  crops  were  the  property  of  the  company  and  the  station,  the  income  being 
used  to  defray  the  expense  of  the  experiments,  any  excess  of  expense  being 
met  by  the  station.  About  30  plats  were  laid  out,  separated  by  a  4-foot  path, 
and  the  various  fertilizers  and  combinations  of  fertilizers  were  applied  to  their 
respective  plats  for  five  years  in  succession.  The  crops  from  each  plat  were  marked 
at  harvest,  weighed  after  curing,  and  after  being  fermented  in  the  Avarehouse  of  a 
tobacco  dealer  were  graded  by  him  according  to  quality,  as  has  been  already 
described.  When  the  five-year  term  was  concluded,  the  results  of  the  series  were 
collected,  tabulated,  and  discussed. 

Next  followed  three  years  of  experimenting  on  the  use  of  artificial  heat  in  supple- 
menting the  usual  method  of  curing,  and  particularly  in  protecting  the  crop  from  the 
dreaded  pole  burn  during  the  cure.  In  the  first  year  our  barn  and  experimental 
crop  was  totally  destroyed  by  fire. 

For  the  last  two  years  we  have  been  experimenting,  in  cooperation  with  the 
Division  of  Soils  of  the  United  States  Department  of  Agriculture,  in  two  directions. 
First,  we  tried,  on  a  commercial  scale,  to  ferment  our  wrapper-leaf  tobacco  in ' '  bulk  " — 
i.  e.,  in  a  large  heap,  instead  of  in  cases,  the  method  at  present  almost  universally 
employed — in  order  to  secure  better  control  of  the  process  and  its  results,  and  also  to 
shorten  the  time  required  from  six  months  or  more,  needed  under  the  old  process,  to 
six  weeks,  which  is  all  the  time  needed  for  fermentation  in  bulk;  and,  secondly, 
realizing  that  the  character  of  the  wrapper  leaf  at  present  raised  in  our  State,  while 
it  commands  a  higher  price  than  any  raised  in  the  Xorthern  States,  does  not  per- 
fectly meet  the  demands  of  the  trade,  we  have  this  last  year  experimented  in  raising 
Sumatra  tobacco  in  the  open  field  and  also  under  a  shade  made  of  thin  cheese  cloth. 
We  have  had  a  third  of  an  acre  under  this  closed  cheese-cloth  cover,  the  top  being 
9  feet  from  the  ground,  and  the  plants  grow  up  to  the  cover  and  then  bent  over, 
many  of  them  being  10  or  11  feet  high.  This  crop  is  now  in  the  bulk  undergoing 
fermentation.  If  any  are  interested  enough  to  make  the  trip  to  Poquonock  in  the 
northern  part  of  the  State  to  take  a  look  at  it  I  shall  be  glad  to  go  with  them  on 
Friday. 

AY.  M.  Hays,  of  Minnesota,  suggested  that  a  thorough  system  of  breeding  experi- 
ments with  tobacco  would  bring  out  some  A^ery  interesting  facts  in  regard  to  the 
chemical  relation  between  the  quality  of  the  product  and  the  kind  of  soil. 

W.  A.  Henry,  of  Wisconsin,  called  attention  to  the  disagreement  of  experts  in 
grading  tobacco. 

E.  H.  Jenkins  gave  some  data  regarding  the  cost  of  tobacco  growing. 

A  paper  by  M.  A.  Scovell,  of  Kentucky,  on  Burley  tobacco  was  then  called  for. 

M.  A.  Scovell.  Burley  tobacco,  gentlemen,  as  some  of  you  know,  is  not  a  smoking 
tobacco.  In  a  great  many  respects  it  is  altogether  different  from  smoking  tobacco. 
The  method  of  curing  is  different,  that  is,  in  curing  it  is  not  put  under  fermenta- 
tion at  all.  Burley  tobacco  has  proved  so  valuable  to  Kentucky  that  it  is  thought  it 
might  grow  elsewhere  in  the  United  States,  and  therefore  a  description  of  it  will  not 
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be  out  of  place  here.    What  I  have  to  say  to-day  is  based  ahnost  entirely  on  my  own 
observations,  which  have  been  quite  extended  in  the  blue-grass  region  of  Kentucky 
and  the  bordering  counties  of  Ohio  where  it  was  discovered. 
The  paper  presented  was  as  follows: 

BuRLEY  Tobacco,  Its  Growing  and  Curing. 

The  best  methods  of  raising  White  Burley  tobacco,  and  the  proper  way  to  house 
and  cure  it,  are  matters  on  which  the  raisers  do  not  agree.  It  is  known,  however, 
that  the  soil  on  which  the  tobacco  is  raised,  the  weather,  the  time  of  harvesting,  the 
method  of  cutting  and  housing,  all  have  their  influence  in  perfecting  its  color,  its  glove- 
like handling  qualities,  and  its  pleasant  peach-like  aroma,  which  reaches  its  perfection 
after  fermentation. 

The  statements  made  below  as  to  raising  and  curing  White  Burley  tobacco  are  not 
alone  based  on  personal  observations  or  experiments,  but  are  in  the  main  based  on 
the  opinions  of  intelligent  and  extensive  raisers,  buyers,  and  manufacturers  of  this 
variety  of  tobacco.  Especially  am  I  indebted  to  Mr.  Walker,  president  of  the  Blue 
Grass  ToVjacco  Company,  who  has  allowed  me  to  thoroughly  inspect  every  process 
the  tobacco  goes  through  from  the  time  it  is  taken  out  of  the  hogsheads  until  it  is  made 
into  plug,  twist,  or  smoking  tobacco. 

Although  White  Burley  tobacco  is  used  more  largely  in  domestic  manufacture  than 
any  other  variety,  yet  it  is,  comparatively  speaking,  a  new  variety.  It  might  prop- 
erly be  said  to  have  been  discovered,  for  it  is  said  to  have  originated  from  a  few  white 
plants  found  in  a  red  Burley  seed  bed  in  Brown  County,  Ohio,  in  the  sixties.  These 
plants,  after  transplanting,  remained  white  until  nearly  half  grown,  after  which  the 
leaves  began  to  show  a  greenish  cast,  and  on  ripening,  they  turned  to  a  straw-yelloAv 
color.  The  midribs  and  stalk  remained  white  throughout  their  growth.  Seeds  from 
these  plants  were  saved,  and  from  these  the  White  Burley  was  developed.  The 
bright,  attractive  appearance  of  this  variety;  its  thin  but  tough  and  kid-glove-like 
handling  qualities;  its  mild,  attractive,  peculiar,  nut-like  flavor,  attracted  the  atten- 
tion of  manufacturers.  The  best  qualities  at  once  became  very  popular  for  use  in  the 
manufacture  of  fine-cut  tobacco.  The  lower  leaves  made  a  granulated  smoking  tobacco 
of  mild,  but  rich  flavor.  To-day  it  is  used  more  largely  in  the  manufacture  of  "Navy 
plug"  and  twist  chewing  tobacco  than  in  any  other  way.  This  is  on  account  of  its 
great  absorptive  power  for  sweets  and  flavors.  The  best  Burley  tobacco  can  absorb 
as  much  as  40  per  cent  of  its  weight  of  sugar  and  flavoring  extracts. 

On  a  rich  blue-grass  soil  2,000  pounds  of  AVhite  Burley  can  be  raised  per  acre,  and 
if  the  soason  is  favorable  and  harvesting  and  curing  have  been  properly  done,  the 
crop  should  bring,  according  to  the  present  demands,  from  6  cents  to  30  cents  per 
pound,  the  price  depending  upon  the  position  of  the  leaves  on  the  stalk.  The  lowest 
leaves,  called  the  flyings  and  trash,  used  as  smoking  tobacco,  should  bring  about  6 
cents  per  pound;  the  bright  lugs,  the  next  two  or  three  leaves  on  the  stalk,  from  8 
to  12  cents  per  pound;  the  bright  leaves  above  the  lugs  from  16  to  30  cents  per  pound; 
and  the  red  leaves  from  12  to  25  cents  per  pound.  In  a  good  crop  there  are  more 
bright  and  red  leaves,  by  weight,  than  of  trash,  lugs,  and  tips.  Where  tobacco  is 
topped  high,  the  topmost  leaves  do  not  ripen  fully  and  are  not  thoroughly  developed 
when  the  plants  are  cut.  In  such  cases  these  leaves  are  dark  and  bring  only  about 
8  cents  per  pound.  The  prices  above  quoted  are  for  the  best  qualities  for  the  respec- 
tive tobaccos.  For  inferior  White  Burley  tobacco  there  is  little  demand,  except  at  a 
A^ery  low  price.  A  good  crop  will  often  bring  over  |200  per  acre.  A  poor  crop  may 
not  bring  $50  per  acre.  There  are  many  influences,  any  one  of  which  may  deter- 
mine the  difference  between  $200,  or  say  a  net  income  of  $150,  and  no  gain  at  all,  but 
even  a  loss.  Perhaps  the  soil  has  the  greatest  influence  of  any  one  thing  in  deter- 
mining the  quality  of  tobacco,  and  especially  is  this  true  of  its  color.  New  land  is 
the  best  possible  soil  for  White  Burley  tobacco.  On  such  a  soil  maximum  crops  can 
be  raised  of  a  very  bright  color,  fine  in  quality,  and  containing  the  largest  proportion 
of  bright  leaves.  Soils  enriched  by  clover  are  the  next  best,  but  the  proportion  of 
red  leaves  to  bright  is  greater  in  clover  soils  than  blue-grass  sod  soils.  The  yield 
is  fully  as  great,  if  not  greater,  on  clover-enriched  soils,  and,  generally  speaking,  the 
tobacco  contains  more  gum,  but  does  not  cure  up  with  as  fine  a  flavor.  Soils  fertil- 
ized with  barnyard  manure  make  too  rank  and  heavy  tobaccos  to  be  classed  with 
White  Burley,  and  they  do  not  cure  up  well.  Fairly  productive  soils,  enriched  by 
artificial  fertilizers,  produce  a  good  quality  of  Burley  tobacco.  Experiments  at  the 
station  tend  to  show  that  on  such  soils  nitrate  of  soda,  when  used  freely  once  or 
twice  during  the  rapid  growing  season,  produce  a  much  brighter-colored  tobacco  than 
w^ithout  such  fertilizer. 
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The  season  has  a  marked  influence  on  the  quahty  of  Burley  tobacco.  A  very  wet 
season  makes  a  trashy  tobacco;  and  it  contains  less  gums  and  oils,  and  cures  badly, 
that  is,  without  the  peculiar  aroma.  The  very  best  season  is  one  in  which  the  rain- 
fall is  just  sufficient  for  a  full  growth  of  the  crop.  A  long  dry  season  which  tends  to 
ripen  the  tobacco  prematurely,  followed  ])y  wet  weather  after  the  tobacco  is  nearly 
ripe,  is  very  injurious,  as  it  causes  a  second  growth,  which  causes  the  leaves  to  cure 
up  with  a  greenish  cast  and  a  very  unpleasant  flavor.  A  dry  ripening  season,  with 
heavy  dews,  produces  the  flnest  flavored  and  heaviest  bodied  tobacco  grown. 

The  time  of  cutting  has  its  influence  on  the  quality  of  Burley  tobacco.  To  produce 
the  ])est  quality  it  must  be  thoroughly  ripe.  When  cut  green  no  process  of  curing 
can  give  it  its  peculiar  flavors.  The  manner  of  cutting  and  housing  has  a  great  influ- 
ence on  the  subsequent  curing  of  the  tobacco.  In  order  to  obtain  the  l)est  quality, 
White  Burley  tobacco  should  be  cured  on  the  stalk;  that  is,  the  stalk  should  be  cut 
and  hung  on  a  stick  with  the  leaves  on  it.  If  the  leaves  are  pulled  from  the  stalk 
and  hung  in  the  barn,  they  dry  up  rapidly,  or  at  least  are  trashy  when  cured,  and 
do  not  develop,  in  subsequent  fermentation,  the  nutty  flavors  so  characteristic  of  good 
Burley  tol)acco. 

CURIXG   WFIITE   BTRLEV  TOBACCO. 

As  White  Burley  tobacco  is  cut  the  stalk  is  split  nearly  to  the  bottom  with  a  pecul- 
iarly-shaped knife  and  then  put  on  a  stick  4  feet  long,  which  is  stuck  in  the  ground  by 
the  side  of  the  to])acc(j  stub  at  an  angle  of  about  45  degrees.  Five  or  six  stalks  are 
put  on  each  stick.  The  tobacco  is  allowed  to  wilt  on  the  stick  before  it  is  moved; 
then  it  is  either  put  on  a  trestle  in  the  field  or  hauled  immediately  to  a  tol:)acco  barn 
and  hung  up.  A  tol)acco  Iwn  20  feet  high,  40  feet  wide,  and  72  feet  long  will  hang 
from  5  to  6  acres  of  tobacco.  The  interior  of  the  barn  is  so  arranged  that  the  sticks 
can  be  easily  placed  on  rails,  beginning  at  the  top,  coming  down  in  tiers  to  the  bot- 
tom. In  hanging  t(  >1  )a('co  care  must  be  taken  not  to  place  the  sticks  too  close  together; 
otherwise  the  to'oacco  will  "house-burn."  The  sticks  should  not  be  placed  closer 
than  10  to  12  inches.  The  barns  usually  have  openings  on  either  side  about  a  foot 
wide  and  extending  from  the  bottom  to  the  rafters.  Tliese  doors  are  on  hinges, 
which  can  he  closed  or  opened  at  will,  and  are  about  12  feet  apart.  Sometimes  venti- 
lators are  put  in  the  roof,  but  this  is  not  usually  the  case.  If  the  tobacco  is  hung  in 
the  l)arn  during  a  warm,  damp  season  it  is  very  likely  to  "  house-burn,"  and  a  barn 
constructed  as  above  does  not  give  enough  ventilation.  The  result  is  that  some  sea- 
sons a  great  deal  of  tobacco  is  house  burned.  No  artificial  heat  is  used  in  the  curing 
of  Burley  tobacco,  except  at  times  a  little  charcoal  is  burned  in  barns  during  damp, 
warm  weather  to  ju'event  house  burning,  but  the  manufacturers  tell  me  that  they 
can  distinguish  l)etween  tobaccos  charcoal  burned  and  those  naturally  cure<l.  It  is 
the  opinion  of  manufacturers  that  White  Burley  tobacco  should  be  cured  slowly.  If 
the  weather  is  too  hot  and  dry  the  ventilators  should  be  closed;  otherwise  the  tobacco 
dries  up  rather  than  cures.  Such  tobacco  has  a  greenish  cast  on  the  under  side  of 
the  leaf  and  fails  to  pro<luce  that  peculiar,  pleasant  aroma  when  fully  cured.  Arti- 
ficial heat  in  the  barns  produces  the  same  results.  It  is  claimed  that  by  slowly  cur- 
ing the  sap  from  the  stalk  enters  the  leaf.  It  is  a  fact  that  the  leaves  cured  on  the 
stalk  slowly  are  heavier  and  gummier  than  when  cured  off  of  the  stalk.  If  the  peculiar 
aroma  is  produced  by  oxidization  of  the  oils,  etc.,  in  tobacco,  it  would  seem  that 
light  would  have  its  influence  in  curing  it.  It  is  the  general  opinion  of  farmers  that 
tobacco  cures  better  in  open  sheds  than  in  barns  where  ventilators  alone  are  used, 
and  that  the  tobacco  on  the  outside  and  exposed  to  the  light  is  of  a  better  quality  than 
that  on  the  inside,  provided  always  that  the  weather  and  wind  do  not  mechanically 
injure  it.  The  time  the  tobacco  remains  hung  up  in  the  barn  has  its  influence  on  the 
quality.  If  stripped  and  packed  in  hogsheads  as  soon  as  dry  it  rarely  develops  into 
the  best  quality  of  tobacco.  It  should  hang  up  long  enough  in  the  barn  to  go  in  and 
out  of  "case"  several  times.  Freezing  it  after  it  is  thoroughly  dry  is  said  to  assist  in 
bringing  out  the  l:)est  flavors.  AVhen  it  is  cured  and  in  proper  case  a  portion  of  it  is 
bulked  down  in  the  barn.  Bulking  is  piling  the  tobacco,  in  order  that  it  may  retain 
its  case.  This  case  can  be  produced  artificially  by  supplying  warm  vapor  into  a 
closed  room  where  the  tobacco  is  hanging.  The  raisers  of  the  Barley  depend  on  the 
natural  condition  of  the  atmosphere  to  produce  the  case,  and  in  order  that  the  cured 
plant  may  retain  the  case  until  it  is  stripped  it  is  taken  off  of  the  stick  and  placed  in 
piles,  which  are  covered  with  straw,  fodder,  or  some  material  to  keep  the  air  from 
the  pile.  If,  however,  the  plant  just  cured  is  allowed  to  remain  in  the  bulk  for  a  longer 
period  than  fifteen  days,  or  when  the  temperature  of  the  atmosphere  is  al  )Ove  50°  F., 
the  pile  will  heat  and  the  leaves  become  what  is  known  as  "funked,"  which  deteri- 
orates the  quality  of  the  flavor.  A  winter  bulk  is  generally  made  long  and  narrow, 
about  5  feet  high,  the  width  of  two  stalks  with  the  butts  out,  with  a  row  of  plants 
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overlapping  the  middle.  From  this  pile  the  tobacco  is  taken  to  be  stripped,  and, 
when  stripped,  tied  into  hands  containing  not  more  than  fourteen  leaves,  which  are 
hung  again  into  the  barn. 

The  majority  of  the  raisers  sell  the  crop  as  soon  after  stripping  as  the  leaves  can 
be  had  in  a  condition  to  be  handled  again.  The  tobacco  is  put  into  hogsheads,  which, 
by  means  of  a  press,  are  capable  of  holding  from  1,000  to  2,000  pounds,  according  to 
the  quality  of  the  tobacco.  It  is  then  shipped  to  the  market  and  sold  to  the  tobacco 
rehandlers,  wh*)  take  it  from  the  hogshead  and  again  hang  it,  in  order  that  it  may 
finish  the  ripening  process. 

After  the  freezes  and  thaws  and  the  damp  and  dry  winter  and  spring  atmospheres 
have  acted  upon  the  hanging  leaves  they  become  more  set  in  color,  and  their  oils  give 
an  aromatic  tlav<  a\  an<l  are  ready  to  l  ie  manufacture-:!.  When  it  has  thus  ripened  and 
is  l>rought  in  ea>t^  by  tlie  atmosphere  uf  tlie  early  summer  dews,  it  can  be  rebulked 
or  packed  int<:)  li(:)Lrsheads.  and  will  keep  thus  bulked  for  any  desirable  length  of  time. 

When  Burley  tobacco  has  been  propei'ly  ripened  it  gives  an  odor  similar  to  that  of 
a  dried  peach,  and  this  riavor  can  be  added  to  by  bulking  it  in  the  right  condition 
after  it  lia>  ripene'l.  or  deteri-  irated  by  bulking  it  into  too  high  a  case  in  the  winter  or 
leaving  it  bulked  during  a  warm  temperature  before  the  leaf  lias  ripened. 

St  tmetinies  the  rehandler  artificially  heats  his  redrying  room  and  puts  the  tobacco 
in  "'summer  c-ase  "  in  the  winter  time,  but  artificially  ripened  tobaccos  are  not  of  as 
high  order  as  natural-cured  tobaccos. 

In  reply  to  questions,  Director  Scovell  explained  the  variation  in  the  size  and 
quality  of  leaves,  the  influence  of  soil  and  fertilizer  on  the  tobacco,  the  form  in 
which  the  tobacco  is  marketed  and  manufactured,  the  market  demand,  the  source  of 
supply  rif  -eed.  etc. 

AI.  Hay<.  of  Alinnesota,  called  attention  to  the  importance  of  improvement  by 
breeding. 

]M.  AVhitney,  of  the  United  States  Department  of  Agriculture,  sptjke  on  the  work 
of  that  Department  in  connection  with  tobacco,  as  follows: 

Mr.  Chairman  axd  Gentlemen:  The  Department  C'f  Agriculture  has  taken  up  so 
many  lines  in  tc'Viacco  work,  anil  has  starte'i  such  a  tlKjroui^h  and  systematic  attack 
upon  the  subject  that  it  will  l;)e  (;>nly  p<:>ssible  for  me  ti:)  very  Ijriefly  mentirjn  ><:)ine  uf 
the  lines  "f     ii'k  and  Xo  say  very  little  al;H:»ut  the  results. 

A  few  years  a^<  >.  in  the  cuurse  <  .f  cjiiv  investi^'ations.  it  became  apparent  that  the 
condititjns  cf  the  soil  and  climate  in  the  Connecticut  Valley  were  not  very  different 
from  the  conditions  in  Sumatra  during  the  growing  season:  at  least,  so  far  as  I  could 
tell  from  an  examinatiijn  of  soils,  and  from  a  study  of  the  climatic  conditions  as  we 
got  them  from  the  meteorological  recr>rds.  and  from  the  character  of  the  leaf  grown 
there.  I  c<:)uL;l  see  nr*  reas<;.n  why  Sumatra  tobacco  cuuld  not  be  grown  in  Connecticut. 
Under  eooperati-jii  with  the  Connecticut  Station  we  have  been  laying  our  plans  for 
this,  until  this  year  we  have  grown  under  shade  a  Sumatra  leaf  which  the  Xew  A^ork 
tobacco  men  can  n(:»t  tell  frum  the  imported  leaf.  If  it  is  possible  to  produce  econom- 
ically this  Sumatra  leaf  in  this  coiniti'y  it  is  gr.ting  to  mean  a  great  deal  for  the  agri- 
culture of  the  country.  AVe  annually  spend  about  86.000,000  for  Sumatra  tobacco, 
and  pay  al;>ont  >h.i  hjO.oOO  import  duty  on  this  leaf.  The  crop  sells  in  this  country 
for  aljout  ■'So.-^L'  a  jun'i.  while  the  Connecticut  tobacco  brings  from  20  to  30  cents  a 
pound.  It  Seem-  t^ )  nie  there  is  every  reasr>n  tr»  believe  fr^jm  results  sc*  far  obtained 
that  on  some  <;'f  the  sc>ils  in  the  C'jnnecticut  Valley  we  shall  V-e  able  ti:>  raise  on  a 
commercial  scale  Sumatra  td'baccc)  which  is  fully  equal  to  that  imported  from  the 
island.  In  the  prosecution  oi  this  work  we  have  worked  with  the  Xew  A^ork  tobacco 
men:  realizing  this  fact,  that  if  a  farmer  raises  an  individual  crop  in  the  Connecticut 
Valley,  no  matter  how  fine  a  quality  it  may  be.  it  will  have  very  little  influence  upon 
the  Cfjmmercial  crop  as  a  whole,  because  he  himself  is  but  a  unit  in  the  numV'er  who 
produce  that  leaf.  The  bulk  of  the  crop  of  the  Connecticut  A^alley  is  hanilled  by  a 
few  lar^e  Xew  A^ork  concerns.  We  have  heen  able  to  intere-t  them  in  the  work  and 
they  have  assurerl  us.  from  the  sample-  that  have  alrea-Iy  I'een  >uV)mitte<I  to  them, 
that  if  the  work  of  the  next  seas^jn  is  successful  they  will  see  that  the  entire  crop  of 
the  Connecticut  Valley  is  chanoed.  an*:!  they  will  undertake  to  produce  all  the 
Sumatra  tobacco  that  i-  use-l  in  tliis  cnuntry. 

The  Department  alsL>  lia-  taken  up  the  subject  of  the  Pennsylvania  leaf,  which  is 
essentially  different  frt^m  the  Connecticut  leaf  in  that  it  is  used  exclusively  for  filler 
purposes — for  the  insiile  of  the  ci2:ar.  The  Pennsylvania  tobacco  briiiLrs  n^  'W  about 
Tor  8  cents  per  pound.  The  Culjan  toV>acco  pays  a  duty  of  35  cents  per  poun<l  and  sells 
for  about  $1.50  a  pound  in  our  market.    From  a  study  of  soil  conditions  and  climatic 
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conditions  in  Pennsylvania,  so  far  as  we  have  been  able  to  interpret  them,  the  Depart- 
ment has  become  satisfied  that  the  Cuban  type  of  tobacco  can  be  closely  approxi- 
mated in  Pennsylvania  and  in  Ohio.  It  is  our  purpose,  therefore,  from  the  result  of 
our  soil  surveys  which  we  liave  undertaken  this  year,  to  determine  the  character  of 
the  soil  that  we  shall  try  to  work  on,  and  another  year  if  our  plans  are  successful  we 
Avill  undertake  the  problem  of  trying  to  l)ring  a1)out  a  change  in  the  methods  that 
are  now  used  so  as  to  procure  a  superior  crop  Avith  something  of  the  aromatic  flavor 
of  the  Cu]:)an  leaf  in  the  Pennsylvania  and  Ohio  tol^accos.  Incidentally  we  found  in 
Pennsylvania  that  there  is  an  annual  loss  of  about  $1,000,000  from' " black  rot," 
which  is  entirely  unnecessary  and  which  is  easily  i:)revented.  Our  first  work,  in 
order  to  get  the  attention  and  the  confidence  of  the  tobacco  peoi:)le  of  that  section, 
has  been  to  send  an  expert  to  Lancaster  in  cooperation  Avith  the  largest  Xcav  York 
packers,  Avho  have  freely  given  us  their  warehouses  and  their  laborers  and  their  own 
services  to  sweat  the  to1)acco  through  the  l)ulk  method  which  is  used  in  Florida  and 
Cuba,  and  Ave  have  found  that  the  1S9S  toljacco,  which  failed  to  sweat  by  the  case 
method,  and  which  was  l)adly  damage<l  by  black  rot.  has  sweat  finely  l)y  the  adop- 
tion of  the  bulk  method,  and  the  growers  see  in  that  simple  change  in  the  method  of 
handling  the  crop  a  saving  to  their  State  of  thousands  of  dollars  a  year. 

The  Department  has  this  year  made  a  soil  survey,  similar  to  the  Connecticut  Val- 
ley, of  about  250  square  miles  in  the  heart  of  Lancaster  County,  and  of  an  area  in  the 
heart  of  the  ^Vliami  Valley  in  the  locality  of  Dayton,  Ohio.  It  is  proposed  to  con- 
tinue this  work  and  to  considerably  extend  it  from  year  to  year,  if  Congress  grants 
our  appropriations,  until  there  is  a  soil  map  of  the  important  tobacco  districts  of  the 
Ignited  States,  which  can  be  used  l)y  the  growers  in  selecting  land  suitable  for  the 
kind  of  tobacco  we  want  to  produce,  and  which  can  be  used  by  the  dealers  in  looking 
for  desirable  connnercial  grades  of  tobacco.  In  addition  to  this  work  in  the  Xorthern 
States,  the  Department  has  been  urgently  requested  to  take  up  some  work  connected 
with  the  tobacco  industry  of  p^lorida.  The  Florida  growers  are  producing  as  fine  a 
type  of  cigar  leaf  as  there  is  in  tliis  country.  It  closely  approximates,  on  the  one 
hand,  the  Sumatra  ty])e  foi'  wrap])er.  and  on  other  soils  and  by  different  methods  of 
cultivation,  and  by  different  seeds,  tliey  are  closely  ap|troximating  the  Cuban  type  of 
cigar  filler,  with  a  suspicion  of  that  desirable  ar<iinatic  flavor  which  gives  peculiar 
A'alue  to  the  Cul)an  leaf.  The  growers,  however,  have  found  that  they  are  unable  to 
predicate  upon  the  crop  in  any  new  locality.  Tlu\v  inay  own  an  estate  upon  which 
the  finest  kind  of  tobacco  was  raised,  and  yet  on  an  adjoining  field  the  conditions 
are  such  that  they  are  entirely  unable  to  know  what  they  are  going  to  get.  They 
think  that  such  a  survey  as  we  made  in  the  Connecticut  Valley  would  enable  them 
more  thoroughly  and  quickly  to  extend  their  operations  and  to  understand  the 
ca]^acity  of  their  soil  and  the  distribution  or  area  of  land  which  is  adapte<l  to  tobacco 
culture. 

In  Texas  also  there  is  undoubtedly  a  great  opportunity  for  a  development  of  the 
Cuban  type  of  cigar  filler.  Although  the  industry  there  is  comparatively  new,  hav- 
ing as  yet  no  place  in  the  commercial  world,  yet  we  have  had  samples  of  tobacco  from 
Texas  which  are  superior  in  my  judgment,  and  in  the  judgment  of  many  of  the  New 
York  men  whom  I  consult,  to  anything  that  has  l)een  grown  in  this  country  for 
filler  purposes.  The  crop  as  a  whole  is  of  little  A'alue.  as  the  Florida  crop  as  a  whole 
is  of  little  value,  but  the  best  growers  who  are  giving  careful  attention  to  their 
methods  of  cultivation  and  treatment  of  the  crop  are  meeting  with  excellent  success. 
We  are  looking  to  Texas  to  produce  very  closely  a  Cuban  type  of  tobacco  with  that 
peculiar  aromatic  aroma  that  we  Rve  all  so  anxious  to  get.  It  is  proposed,  if  our 
means  will  allow,  to  make  a  soil  survey  in  Texas  as  a  Ijasis  for  our  tobacco  Avork,  for 
AS'e  believe  that  the  area  is  limited  and  that  the  soil  which  is  capable  of  producing 
the  finest  quality  of  tobacco  can  be  readily  identified.  We  are,  however,  making 
some  preliminary  investigations.  If  Ave  are  to  go  into  such  an  undertaking  as  the 
development  of  the  tobacco  industry  in  Texas.  Ave  Avant  to  l)e  as  sure  as  Ave  can  of 
our  premises.  If  Ave  can  develop  the  groAvth  of  a  type  of  cigar  leaf  in  this  country 
having  that  peculiar  and  exceedinglv  pleasant  aromatic  aroma  characteristic  of  the 
Cuban  tobacco,  it  will  be  Avorth  85,000,000  or  810,000,000  a  year  to  the  State  of  Texas 
without  any  question.  It  is  quite  possible  from  what  is  already  knoAvn  that  Avith 
the  soil  as  it  is  there,  and  Avith  the  seed  that  Ave  now  use.  and  Avith  the  vast  oppor- 
tunities Avhich  are  opening  before  us  of  plant  breeding  to  fall  back  upon,  that  Ave  shall 
be  able  to  obtain  this  exceedingly  desirable  result  in  Texas,  and  it  seems  as  though 
v^'e  ought  to  be  able  to  produce  there  Avhat  has  been  groAvn  heretofore  almost 
exclusively  in  Cuba. 

Xow,  right  here,  I  am  going  to  speak  of  a  matter  Avhich  Avill  interest  you  all,  and 
that  is  the  difficulty  of  getting  tobacco  experts.  I  Avas  peculiarly  fortunate  in  being 
able  to  induce  a  gentleman  toTeaA^e  his  business  in  Florida  and  take  up  this  Avork  in 
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the  Department  of  Agriculture  for  the  sake  of  the  experience  he  "would  get  in  han- 
dling the  Paris  Ex]^osition  work  and  in  the  02:>portunities  he  would  have  of  visiting 
different  sections  of  the  ccumtry  and  learning  the  methods;  learning  the  character 
of  tobaccos,  the  packing  and  quality  of  all  the  crops,  and  the  people.  I  found,  how- 
ever, that  it  is  a  very  expensive  thing  to  get  a  properly  e(  [uipped  and  properly  trained 
tol:)acco  expert.  Men  of  his  standing  are  getting  now  from  -^4,000  to  66,00b  a  year, 
and  we  find  in  the  Department  that  it  is  impossible  to  keep  these  men  unless  we  pay 
them  at  least  84,000  a  year.  We  can  not  get  assistants  who  have  had  the  proper 
training  to  send  down  to  Texas  for  less  than  83.000  or  84,000  a  year.  The  tobacco 
men  that  have  had  the  special  training  demanded  by  the  work  of  the  Department 
are  commercial  men,  with  commercial  habits  and  instincts,  and  the  large  tobacco 
houses  pick  tliem  up.  The  tobacco  packing  houses  are  constantly  in  the  "market  to 
obtain  the  best  men  they  can  get,  and  they  are  Avilling  to  give  them  what  their 
services  command.  The  Department  can  not  expect  to  get  men  of  equal  ability  for 
any  less  than  they  are  giving.  8o  the  question  confronts  us  now,  what  are  we  going 
to  do  to  develop  the  tobacco  industry  when  we  are  unable  to  get  properly  equipped 
tobacco  experts  for  less  than  83,000  or  84.000  a  year.  I  am  griing  to  bring  the  matter 
to  the  attention  of  the  Secretary,  and  see  if  something  can  not  1)e  done  to  induce 
Congress  to  make  adequate  provision  in  this  respect.  I  am  afraid  that  Congress  will 
think  it  is  a  very  l>ig  salary  to  pay  a  tobacco  expert,  but  the  Department  is  coming 
to  fin<;l  in  all  of  tlie  various  lines,  or  in  many  of  them  which  it  has  undertaken,  that 
if  Ave  wish  to  oV)tain  the  best  equipped  men  we  will  be  obliged  to  ]:>ay  the  market 
rate  for  their  services.  If  Ave  Avant  to  get  an  expert  truck  gardener  Ave  Avill  have  to 
give  83,000  or  84,000.  The  truck  farmers  of  Norfolk  an<l  the  surrounding  sections 
are  ready  at  any  time  to  engage  men  Avho  are  experts  in  this  line  at  a  salary  of  84,000 
a  year,  and  give  them  a  house  to  live  in,  a  horse  and  l)ugyy,  and  their  vegetables. 
So  also  in  the  orange  industry,  and  in  the  groAving  of  ro-es  and  the  production  of 
greenhouse  plants,  the  inen  Avho  can  handle  these  great  commercial  interests  and 
make  them  successes  are  commanding  to-day  in  the  open  market  salaries  of  from 
83,000  to  84,000  per  annum.  The  salaries  that  are  paid  now  in  the  Department  of 
Agriculture  are  not  at  all  commensurate  Avith  such  figures  as  these.  It  is  coming  to 
be  a  question  Avhether  Ave  shall  have  to  let  the  tol:)acco  interests  go  or  Avhether  Con- 
gress Avill  alloAv  us  to  pay  the  salaries  that  these  experts  can  get  outside  and  enable 
us  to  continue  the  work. 

I  presume  all  of  a-ou  are  familiar  Avith  Dr.  Locav's  Avork  on  tol)acco.  He  Avas  Avith 
us  but  a  short  time,  1  )ut  his  Avork  Avith  us  Avas  like  the  passage  of  a  brilliant  meteor 
that  has  shot  acr()ss  our  field  of  vision.  He  Avas  Avith  us  ljut  a  few  months.  After 
he  came  to  this  country  I  induced  him  to  go  down  to  Florida,  Avhere  they  Avere 
experimenting  in  the  fermentation  of  the  leaf,  to  find  out,  if  i')ossi1:)le,  the  cause  of 
the  fermentation.  It  had  been  attributed  to  bacteria  and  other  causes.  He  Avent  to 
Florida,  and  I  Avent  doAvn  about  ten  days  later  and  f<:)und  that  he  had  AV()rked  out 
the  cause  of  fermentation.  He  found  that  it  Avas  due  to  the  enzyms  in  the  leaA'es 
and  that  l^acteria  had  little  or  nothing  to  do  Avith  it.  This  opens  up  a  large  field 
and  a  large  possibility  of  controlling  this  important  operation  in  the  liandling  of  the 
crop.  Undoubtedly  the  three  enzyms  found  in  the  leaves  have  a  certain  function 
to  perform  in  dcA'eloping  the  peculiar  aromatic  flavor  of  the  leaf.  Cigar  tobacco,  as 
it  hangs  in  the  barn,  can  no  more  be  compared  Avith  the  finished  product  than  can 
the  leaf  of  a  chestnut  be  compared  Avith  a  manufactured  cigar.  The  secret  is  in  the 
fermenting  of  the  pile.  It  is  there  that  the  aroma  is  pro<;luced  or  developed,  prob- 
ably from  the  destruction  of  some  substance  already  in  the  leaf  or  from  the  produc- 
tion of  some  other  substance.  HoAvever  that  may  be.  it  is  in  fermenting  the  leaf 
that  the  A'aluable  qualities  of  the  finished  leaf  are  produced,  and  it  is  unquestionably 
due  to  the  action  of  these  enzyms  that  this  quality  is  given.  It  has  been  a  most 
unfortunate  thing  that  the  Department  has  lost  his  serA'ices  just  as  the  most  impor- 
tant period  of  the  Avork  Avas  opening  up.  He  Avas  called  to  Japan  at  a  salary  four 
times  as  great  as  the  Department  of  Agriculture  coul<I  giA'e. 

The  Department  has  also  taken  an  interest  in  tlie  la<t  few  months  in  the  selection 
of  the  samples  for  the  Paris  Exposition.  AVi^  t^ntert'(l  ab.  )Ut  2.01)0  samx)les,  represent- 
ing all  the  commercial  grades  of  tobacco  raised  in  the  United  States,  and  made  one 
of  the  finest  roinmercial  exhil)its  of  the  leaf  Avhich  has  ever  been  made.  This 
included,  of  course,  not  only  the  cigar  type,  l)ut  the  manufactured  type  and  our  cig- 
arette type,  and  all  of  our  export  types.  The  exhibit  Avas  very  faA'oral)ly  commented 
upon  abroad,  and  it  has  greatly  pleased  tlie  tobacco  people,  so  that  the  Deimrtment 
is  solidly  in  Avith  the  tobacco  people  of  our  country,  an<l  they  are  ready  to  do  Avhat- 
eA^er  they  can  to  foster  and  assist  in  the  investigati(  »ns  that  are  noAV  going  on.  Tavo 
very  interesting  things  AA'ere  developed  in  the  jui-y  Avork.  In  the  first  place  the 
Sumatra  tobacco  groAvn  in  Florida  was  aAvarded  tAvo  points  of  excellence  higher  than 
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the  imported  leaf.  It  was  recognized  by  the  jury  that  it  was  more  elastic  and  it  Avas 
thinner,  as  it  took  twenty-five  more  leaves  of  the  16-inch  length  to  make  a  pound 
of  the  Florida-grown  leaf  than  of  the  native  Sumatra,  so  we  have  beaten  them  two 
points  on  the  very  excellency  which  the  Sumatra  leaf  has  always  claimed.  Another 
very  notaljle  triumph  for  this  country  was  in  the  award  to  the  bright  tobacco  of  the 
South.  This  was  in  competition  in  the  jury  room  with  the  Turkish  tobacco.  While 
it  was  admitted  that  the  Turkish  tobacco  had  some  excellence  in  flavor  and  aroma, 
it  was  seen  on  the  other  hand  that  the  leaf  was  exceedingly  small.  It  was  not 
adapted  to  any  other  purpose  than  a  filler  leaf.  It  costs  at  least  50  cents  per  pound. 
That  price  is  guaranteed  to  the  growers  by  the  Government.  Our  toljacco  has  a 
much  larger  leaf  and  is  quite  similar  in  its  general  characteristics.  It  is  light,  mild, 
extremely  aromatic  and  with  a  very  desirable  flavor,  and  is  not  only  Avell  adapted 
for  use  in  cigarettes,  but  for  pipe  smoking  and  chewing,  as  well  as  for  high-grade 
cigarettes.  Furthermore,  it  can  be  produced  at  a  profit  at  20  or  30  cents  i^er  pound. 
In  consideration  of  these  properties,  which  were  admittedly  superior  to  the  Turkish 
leaf,  the  jury  awarded  the  same  eighteen  jDoints  to  the  bright  yellow  of  this  country, 
as  against  eighteen  points  for  the  Turkish  leaf.  It  seems  to  me  that  in  these  two 
cases  the  United  States  has  scored  two  very  important  points  which  the  commercial 
world  freely  admits  and  appreciates. 

In  closing  I  would  say  that  the  Department  intends  to  start  vrork  in  connection 
with  expert  tobacco  lands  and  in  the  Burley  district  as  soon  as  they  are  able  to  do 
it.  It  seemed  best  to  take  up  the  cigar  leaf  first.  In  many  Avays  it  is  the  more 
important,  and  it  is  very  much  more  highly  specialized,  and  Ave  have  pushed  that  as 
far  as  Ave  have  been  able.  We  are  still  keeping  at  it,  but  just  as  soon  as  Ave  are  able 
we  are  going  to  start  a  soil  surA^ey  of  some  of  the  other  tobacco  lands. 

In  response  to  a  question  regarding  soil  surveys,  Professor  Whitney  said:  "  In  our 
soil  survey  Avork  Ave  endeavor  to  obserA'e  any  characteristic  in  the  soil  which  is 
likely  to  have  an  effect  upon  vegetation.  In  the  first  place,  Ave  judge  of  the  character 
of  the  soil  in  the  field,  and  all  of  this  AVork  is  done  in  the  field.  We  do  not  rely 
upon  our  chemical  or  physical  laboratory  at  all.  We  make  the  maps  from  actual 
work  done  in  the  field.  This  map,  Avhich  you  see  hung  upon  the  speaker's  stand, 
Avas  finished  in  the  Connecticut  Valley  Avhen  the  data  from  Avhich  it  is  made  was 
gathered,  and  it  Avas  sent  in  that  condition.  We  go  into  the  field  and  map  the  soil 
as  Ave  see  it.  If  it  is  loam,  Ave  judge  of  it  from  the  Avay  it  is  Avorked — from  the  Avay 
it  is  tilled,  etc.  Then  Ave  examine  the  subsoil  to  see  Avhether  it  is  a  loam}-  subsoil,  a 
clayey  subsoil,  or  sand,  or  if  there  is  any  gravel  in  it,  and  it  is  a  matter  of  examina- 
tion and  judgment  altogether  Avith  us  as  to  Avhat  class  any  particular  soil  goes  into. 
Then  Ave  have  to  take  account  of  the  climatic  conditions  also." 

The  character  of  such  Avork  Ava^s  indicated  and  illustrated  by  reference  to  a  map  of 
the  A'arious  tobacco  soils  as  found  in  the  Connecticut  Valley. 

AV.  A.  Hexry.  Do  you  think  that  having  gone  over  a  giA^en  region  and  distin- 
guished the  different  kinds  of  soils  and  studied  their  characteristic  differences  you 
can  go  into  another  territory  Avith  the  knoAvledge  thus  obtained  and  with  your  expe- 
rience and  tell  better  than  a  good  tobacco  man  Avhether  a  certain  region  is  a  good 
tobacco  region  or  not? 

M.  Whitxey.  AVhere  they  have  developed  the  land  in  a  small  area  there  is  no 
question  at  all  but  that  Ave  can,  by  a  map  classification  of  soils  upon  Avhich  tobacco 
has  been  groAvn,  follow  that  out  and  shoAv  the  distribution  of  those  soils  in  the  sur- 
rounding country.  There  is  no  c^uestion  in  my  mind  but  that  this  can  be  done,  and 
that  it  Avould  be  perfectly  reliable.  The  physical  character  that  Ave  can  see  in  many 
instances  determines  the  distribution  of  these  different  grades  of  soil,  and  I  Avould 
have  no  hesitation  Avhatever  in  Avorking  out  from  an  area  Avhich  I  understood  into 
an  area  Avith  Avhich  I  Avas  not  acquainted. 

W.  A.  Hexry.  We  have  large  areas  in  the  AVest  Avhich  produce  good  corn,  and  in 
other  areas  immediately  adjacent,  Avhich  Ave  liaA^e  traced  as  far  as  South  Carolina, 
and  Avhich  by  chemical  analysis  shoAv  all  the  elements  of  fertility  necessary  to  that 
crop,  and  Avhich,  judging  from  that  alone,  Avould  be  classified  as  rich  corn  land,  yet 
corn  raised  upon  that  land  begins  to  die  at  3  inches  in  height,  Avhereas,  in  the  regions 
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very  near  by,  every  variety  can  be  produced,  attaining  a  growth  in  some  instances  of 
10  feet,  and  yet  this  land  that  I  speak  of  adjacent  to  this  good  territory,  is  practically 
valueless  for  that  purpose,  and  chemistry  is  unable  to  show  the  difference  in  the 
soils. 

W.  0.  Atw^ater,  of  Connecticut,  spoke  as  follows  on  "Available  energy  in  food 
and  body  material:" 

Available  Energy  of  Food  and  Body  Material. 

What  is  available  energy?  is  the  question  proposed  on  the  programme.  Will  you 
allow  me,  in  attempting  to  answer  it,  to  give  expression  to  some  ideas  w^hich  have 
been  gradually  taking  shape  in  my  own  mind,  and  which  I  should  be  glad  to  see 
discussed  by  others  who  are  interested  in  the  metabolism  of  energy  in  the  body  and 
in  the  fuel  value  of  food  materials.  For,  unless  I  greatly  err,  these  are  among  the 
coming  subjects  in  the  science  of  animal  nutrition. 

By  available  energy  of  food  I  understand  that  part  of  its  energy  which  is  or  can 
be  made  available  to  the  body.  The  same  statement  applies  to  the  energy  of  body 
material  metabolized. 

Food  has  numerous  functions,  but  its  chief  uses  are  the  building  and  repair  of 
tissue  (to  which  may  be  added,  of  course,  the  formation  of  the  fluids  of  the  body, 
including  milk  and  the  digestive  juices)  and  the  yielding  of  energy.  In  supplying 
the  body  with  energy  food  serves  as  fuel. 

To  make  the  subject  clear,  we  must  consider  first  the  digestibility  and  availability 
of  the  nutrients  of  food. 

digestibility  and  availability  of  food. 

In  order  to  make  food  available  for  use  in  the  body  it  must  be  digested.  The 
digestion  is  done  at  the  expense  of  a  certain  amount  of  material  which  the  food  itself 
must  supply.  This  material  is  essentially  that  which  is  poured  into  the  alimentary 
canal  in  the  digestive  juices.  That  which  is  not  reabsorbed  remains  in  the  feces,  in 
the  so-called  metabolic  products.  These  latter  include  also  the  fragments  of  intes- 
tinal epithelium  and  minute  quantities  of  other  substances.  In  addition,  a  small  part 
of  the  food  escapes  digestion.  The  feces  are  accordingly  made  up  of  (1)  metabolic 
products,  which  are  mainly  the  residues  of  digestive  juices,  and  (2)  the  undigested 
residues  of  the  food. 

This  brings  out  the  distinction  between  the  terms  ' '  digestibility ' '  and  ' '  availa- 
bility" as  they  are  here  employed. 

Digestibility. — This  term  is  here  used  to  designate  the  quantity  or  proportion  of 
material  digested.  It  is  measured  by  the  difference  between  the  total  food  and  the 
undigested  residue.  The  same  statement  applies  to  the  several  nutrients,  protein, 
fats,  carbohydrates,  and  mineral  matters.  To  determine  the  amount  of  each  of  these 
latter  which  is  actually  digested  the  total  amount  in  the  food  and  the  corresponding 
amount  in  the  feces  should  be  determined  and  the  latter  subtracted  from  the  former. 
The  methods  for  distinguishing  between  the  metabolic  products  and  the  undigested 
residues  of  the  food,  however,  have  not  been  made  sufficiently  accurate  to  enable  us 
to  determine  exactly  the  proportion  of  undigested  residue  in  the  feces.  Hence  sat- 
isfactory determinations  of  the  actual  digestibility  of  food  and  of  its  several  nutrients 
are  as  yet  hardly  possible. 

Availability. — The  term  ' '  availability ' '  is  here  used  to  designate  the  quantity  or  pro- 
portion of  the  food,  and  of  each  of  the  several  nutrients  which  can  be  used  for  the 
building  and  repair  of  tissue  and  the  yielding  of  energy. 

The  metabolic  products,  which  come  from  the  digested  food,  are  not  used  for  either 
building  material  or  fuel,  and  hence  are  not  available  in  the  sense  in  w^hich  the  word 
is  here  employed.    They  represent  part  of  the  cost  of  digesting  the  food. 

The  amounts  of  available  nutrients  are  found  by  subtracting  the  ingredients  of  the 
feces  from  the  corresponding  ingredients  of  the  food.  The  term  "digestible"  has 
often  been  used  in  this  sense,  but  the  distinction  here  made  is  evidently  an  important 
one. 

It  may  be  that  a  better  word  can  be  found  or  coined  to  express  the  idea  for  which 
I  am  here  using  the  term  available.  What  I  wdsh  to  insist  upon  is  not  the  word, 
but  the  principle,  namely,  that  we  must  distinguish  between  the  material  which  the 
body  can  and  that  w^hich  it  can  not  use  for  the  building  of  tissue  and  the  yielding  of 
energy. 

How  the  available  nutrients  of  the  food  are  actually  utilized  in  any  case — in  other 
words,  how  much  benefit  the  body  gets  from  a  definite  amount  of  nutrients  in  a  given 
diet — is  another  matter. 
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AVAILABILITY  OF  ENERGY  OF  FOOD  AND  BODY  MATERIAL. 

Total  energy. — The  total  energy  of  a  given  quantity  of  food  or  body  material  is 
taken  as  equivalent  to  its  heat  of  combustion  in  oxygen  as  measured  by  the  bomb 
calorimeter,  the  unit  of  measurement  being  the  large  calorie.  This  assumes  that 
when  material  is  oxidized  in  the  body  the  amount  of  latent  energy  which  becomes 
kinetic  and  available  to  the  body  is  the  same  as  if  the  material  were  oxidized  to  the 
same  or  equivalent  products  outside  the  body,  e.  g. ,  in  the  bomb  calorimeter.  The 
correctness  of  this  assumption  is  based  upon  the  belief  that  the  law  of  the  conserva- 
tion of  energy  holds  in  the  living  organism,  and  is  verified  by  the  results  of  late 
experiments  with  men  in  the  respiration  calorimeter  at  AVesleyan  University. 

Available  energy. — The  energy  which  is  potential  in  the  food  and  body  material 
becomes  useful  to  the  body  by  being  metabolized  to  the  kinetic  form,  as  heat  and 
mechanical  (muscular)  energy.  The  small  amounts  which  are  transformed  into 
light  and  electrical  energy  in  the  bodies  of  some  animals  may  be  here  left  out  of 
account.  The  kinetic  energy  is  made  available  for  various  purposes,  as  (1)  mainte- 
nance of  body  temperature;  (2)  the  physiological  work  of  circulation,  respiration, 
digestion,  and  secretion;  (3)  other  internal  work  of  the  body;  (4)  external  muscular 
work.  We  need  not  here  discuss  the  question  of  the  transformations  of  energy  by 
cleavage  and  synthesis  in  the  body;  nor  is  it  necessary  to  inquire  noAv  just  what  pro- 
portions of  the  total  energy  metabolized  are  used  for  each  of  the  various  purposes  of 
digestion,  circulation,  respiration,  external  muscular  work,  maintaining  the  warmth 
of  the  body,  and  other  purposes,  or  how  economically  the  energy  is  utilized  for  each 
of  these  purposes.  The  main  point  is  that,  in  one  way  or  another,  the  body  avails 
itself  of  the  larger  part  of  the  total  energy  for  such  uses,  and  the  energy  which  is  or 
can  be  so  used  is  properly  called  "available  energy." 

Total  vs.  available  energy  of  available  n  utrients. — Here,  again,  an  important  distinction 
is  to  be  made.  The  total  energy  of  the  available  nutrients  is  their  total  heat  of  com- 
bustion, while  their  available  energy  is  the  heat  of  combustion  of  so  much  of  them 
as  is  oxidized  or  is  capable  of  oxidation  in  the  body.  For  the  available  fats  and 
carbohydrates  this  available  energy  is  the  same  as  the  total  energy,  because  the  fats 
and  carbohydrates  are  completely  oxidized  to  carbon  dioxid  and  water.  ^  With  the 
available  protein  compounds  the  case  is  different,  because  they  are  not  completely 
oxidized  in  the  body.  When  the  protein  compounds  are  burned  with  oxygen  in 
the  bomb  calorimeter  to  determine  their  heats  of  combustion,  the  carbon,  hydrogen, 
sulphur,  and  phosphorus  are  completely  oxidized,  but  the  nitrogen  is  left  free. 
When  the  same  compounds  are  metabolized  in  the  body  the  oxidation  is  not  com- 
plete, because  the  nitrogen  is  left  in  combination  with  part  of  the  carbon,  hydrogen, 
and  oxygen,  in  the  form  of  urea  and  allied  compounds,  in  which  more  or  less  energy 
is  still  latent.  These  unoxidized  compounds  are  excreted  in  the  urine.  To  find  the 
available  energy  we  subtract  the  energy  of  the  unoxidized  compounds  from  the  total 
energy. 

Available  energy  of  protein. — It  is  not  quite  correct  to  assume  that  all  the  unoxidized 
(organic)  matter  of  the  urine  comes  from  the  protein  compounds,  but  the  error 
involved  in  this  assumption  is  small,  so  that  for  practical  purposes  we  may  subtract 
the  energy  of  this  material  from  that  of  the  available  protein  and  consider  the 
remainder  as  the  available  energy  of  the  protein. 

Gross  and  net  available  energy — Energj/  required  for  digestion. — We  might  go  further 
and  distinguish  between  gross  and  net  available  energy.  The  former  would  be  the 
difference  between  the  total  energy  of  the  food  and  that  of  the  unoxidized  material 
of  feces  and  urine;  in  other  words,  the  total  energy  of  the  oxidized  or  oxidizable 
material  of  the  food.  The  latter  would  be  the  gross'^available  energy,  less  the  energy 
used  in  the  processes  of  digestion,  and  would  represent  the  net  amount  available  to 
the  body  for  other  purposes.  Since,  however,  the  energy  used  in  digestion  is  or  may 
be  still  available  to  the  body  for  the  maintenance  of  body  temperature,  and  in  view 
of  the  lack  of  definite  data  concerning  the  actual  energy  cost  of  digestion,  it  seenis 
best  to  use  the  term  "available  energy"  to  denote,  as  above,  the  energy  of  the  avail- 
able nutrients,  less  that  of  the  unoxidized  material  of  the  urine. 

Double  use  of  energy  in  the  body. — I  have  just  referred  to  a  principle  which  has  been 
commonly  neglected  in  discussions  of  the  metabolism  of  energy  in  the  body,  namely, 
that  when  energy  has  been  used  for  internal  work  it  is  still  available  as  heat.  This 
principle  rests  upon  the  fact  that  all  the  energy  of  internal  work  leaves  the  body  as 
heat,  a  fact  demonstrated  some  years  ago  by  experiments  of  Rubner,  and  more  fully 
by  the  later  experiments  here  at  Wesleyan,  just  referred  to.    The  demonstration  is 

^  There  are,  of  course,  exceptions,  as  when  sugar  is  excreted  by  the  kidneys  in  dia- 
betes, or  marsh  gas  is  formed  from  carbohydrates  by  the  agency  of  intestinal  bacteria. 
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found  in  the  two  fact>  that  internal,  mnscular.  and  other  work  is  done,  and  that  the 
energy  given  nft  from  the  bofly  when  tlie  -uV)ject  is  at  rest,  or  the  sum  of  the  heat 
given  off  and  the  lieat  e«juivalent  of  the  external  muscular  work  when  he  is  at  work, 
is  equal  to  the  heat  <  'i  nxi<lati<  )]i  of  the  material  oxidized.  Tt  follows  that  the  internal 
mechanical  work  must  l)e  transformed  into  heat  within  the  body.  There  is  every 
reason  to  believe  that  this  heat  is  as  avai]aV)le  a^  any  <:)ther  heat  in  the  body  for 
maintaining  its  temperature,  provided  it  is  needed  for  the  i'urp<>-p. 

Erononvi  of  utUKation  of  '  I'^'fjii  'm  fit  hi, 'hi. — In  this  brief  discussion  1  have  not 
entered  into  the  question  of  the  utilization  of  the  enerofy  nf  food.  For  m-tance.  it 
seems  reasonably  evident  that  foi-  the  production  of  heat  within  the  l>ody  the  several 
nutrients  may  replace  one  anotlier  in  proportion  t"  their  availah^le  energy.  To  put 
it  in  another  way,  i-odynamic  amounts  of  the  different  iiutrients  are  equally  valuable 
for  heat  production  in  the  body,  \\diether  tlie  values  of  tlie  different  nutrients  for 
the  production  of  muscular  work  correspond  with  the-e  i>o<iynamic  values  or  not  is 
a  very  different  matter.  ( 'ertain  late  inquiries  inq')ly  that,  in  some  cases  at  least,  a 
given  amount  of  stai'ch  or  sugar  is  more  effective  for  su})i»lyino-  eiiei'sy  for  muscular 
work  than  the  isodynamic  amounts  («f  fats.  For  the  fattening  of  animals  or  for 
milk  production  it  wrmld  ])e  x^'vy  incorrect  to  assume  tliat  the  practical  values  of 
the  different  nutrients  are  pro] lorti* )nal  to  tlieir  i-odynamic  values.  The  experi- 
mental study  of  what  may  be  called  "he  productive  values,  as  distinsruished  from  the 
isodynamic  values,  of  the  different  classes  of  nutrients  irnm  different  food  materials 
makes  one  of  the  most  attra^'tive  and  promising  fields  of  inquiry  for  the  physiological 
chemist  of  to-day. 

FUEL   VALUES  OF  FOOD  3IATERIALS  AND  NUTRIENTS. 

The  term  "fuel  value"'  is  gradually  coming  into  use  and  is  evidently  convenient 
and  desirable.  Unfortunately,  there  has  been  some  confusion  of  meaning  in  its 
employment.    For  this  latter  I  am  ready  to  bear  my  share  of  the  responsih'ihty. 

In  the  present  state  of  onr  kn<  twle'lofe  it  seems  to  me  that  the  best  use  of  this  term 
issuchas  makes  it  equivalent  to  availaljle  energy.  With  this  uu'lerstanding.  the  fuel 
value  of  a  o-iven  amount  of  any  specified  food  material  or  nutrient  will  be  measured 
by  the  heat  of  oxidation  (jf  that  portion  wdiich  is  capalde  of  oxidation  in  the  body. 
This  is  the  sense  in  which  the  term  "fuel  value"  has  been  employed  in  my  own  later 
writings,  and,  so  far  as  I  am  aware,  in  those  of  the  (Jthce  of  F^xperiment  Stations  also. 

DEFINITIONS. 

The  above  considerations  lead  to  the  following  definitions: 

Dfie^fiUhtu. — This  term  is  used  to  designate  the  quantity  or  percentage  of  a  given 
amount  of  food,  or  of  a  driven  nutrient,  wdiich  is  digested — i.  e.,  remlered  capalDle  of 
absorption,  and,  under  normal  conditions,  is  actually  absorbed,  from  the  alimentary 
canal. 

AriiUohihiii  of  iii'jfrri'/h — This  term  is  used  to  designate  the  quantity  or  percentage 
of  a  given  amount  of  food  or  of  a  given  nutrient  wdiich  is  capable  of  beino^  utilized 
for  forming  tissue  and  yielding  energy.  It  is  the  total  material  less  the  correspond- 
ing material  of  the  feces. 

ArailnhU'ti/  'A  ri^rrgu — F"//  'w///.-. — By  this  i-  understood  the  energy  ^  heat  of  com- 
bustion) of  the  material  of  the  f':'od  which  is  oxidized,  i.  e..  capable  of  oxidation  in 
the  body.  For  the  total  food  it  is  the  total  energy  less  that  of  the  corresponding 
unoxidized  materials  of  the  feces  and  urine.  For  the  protein  it  is  likewise  the  total 
heat  of  combustion  less  that  of  the  corresponding  unoxidized  residues  of  these  execre- 
tions.  For  the  fats  and  carbohydrates  it  is  the  total  energy  less  the  energy  of  the 
corresponding  unoxidized  material  of  the  feces. 

The  Chairman.  The  subject  is  now  open  for  further  discussion,  and  we  will  be 
glad  to  hear  any  others  who  wdsh  take  part. 

C.  D.  AVooDS.  Air.  Chairman.  I  think  we  should  be  very  glad  to  hear  from  Dr. 
Hagemann. 

At  the  request  of  the  Chairman,  Dr.  Hagemann.  of  Bonn.  Poppelsdorf,  spoke  as 
follows : 

I  would  say  that  there  is  a  difference  between  energy  required  to  digest  dry  foods 
and  that  required  in  case  of  wet  foods,  but  it  is  not  lar^e.  It  is  a  difference,  altogether, 
of  about  5  to  10  per  cent.  tind  that  the  dry  food  is  more  irritating  in  the 

stomach  and  in  the  bowels.  Aloist  foods  are  reached  more  easily  by  the  digestive 
liquid,  and  thus  require  less  energy  for  digestion  than  dry  foods. 
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Now,  another  thing — and  this  i:^  a  very  serious  matter — is  the  unit  of  po^Yer. 
It  makes  a  o-reat  difference,  in  case  of  a  liorse,  for  example,  as  Dr.  Jordan  said, 
whether  it  travels  rapidly  or  slowly.  If  it  works  slowly,  the  circulation  of  blood  is 
not  so  great.  If  it  works  quickly,  tlie  circulation  is  much  increased.  AVe  know  by 
experiments  with  cattle  made  for  this  purpose  that  the  speed  of  their  work  makes  a 
great  difference  in  the  consumption  of  food.  We  liave  here  circumstances  similar  to 
those  in  a  ship.  We  kiKnv  a  small,  slow  ship  burns  only  a  few  toils  of  coal,  while 
the  great  steamer  that  travels  much  faster  must  l)urn  two  or  three  times  as  much, 
depending  upon  the  increase  in  speed.  Then  there  is  the  point  that  one  cow  may 
give  a  large  amount  of  milk  while  another,  with  a  similar  (juantity  of  food,  gives 
only  a  small  amount.  I  think  that  is  due  sometimes  to  racial  differences.  We  also 
know  that  very  often  animals  of"  the  same  race  differ  fr(.)m  each  other,  but  this  is 
especially  true  where  there  is  a  difference  in  race.  Cows  of  different  races  give  very 
different  kinds  of  milk.  The  Jersey  cow  sometimes  gives  6  per  cent  of  fat  in  her  milk, 
and  the  Holstein  or  Dutch  cows  give  only  2  or  8  per  cent  of  fat  in  their  milk.  Xow, 
we  may  give  both  of  them  the  same  food,  l;)ut  we  lind  that  one  will  give  1  or  2  per 
cent  more  fat  than  the  other.  AVe  do  not  know  al)out  these  things  yet.  The  most 
that  we  can  say  is  that  these  differences  depend  upon  the  organic  structure,  which 
is  essentially  different  in  the  two  races.  There  are  also  differences  chie  to  breed, 
and  these  can  not  he  cxplaiiie'l. 

Dr.  Atwater  referred  to  the  ex})eriments  we  have  made  in  Germany  on  this  question 
of  energy.  We  have  Ijeen  making  experiments  thirteen  or  fourteen  years  and  have 
found  that  thei'e  is  a  large  amount  of  eneT'gv  u-e<l  up  for  preparing  the  food  for 
digestion,  and  tliis  sliould  be  deductcl  in  estimating  tlie  available  energy,  or  net 
energy.  Tne  amount  to  ])e  so  deductc*!  i-  lai'ge.  particularly  in  some  coarse  foods, 
such  as  hay.    It  is  less  in  sucli  foods  as  oats. 

H.  P.  Armsby.  of  Pennsylvania.  Air.  Chairman,  there  is  one  phase  of  this  subject 
in  which  I  am  especially  interested  just  at  the  ])resent  time,  au'I  that  is  the  question 
of  nomenclature.  I  can  perliaps  I;est  illustrate  the  point  whicli  I  have  in  mind  by 
the  tigures  of  one  of  Kellner's  recent  experiments  upon  tlie  metabolism  of  energy  in 
steers.  In  this  experiment  the  energy  of  the  foo<l  and  of  the  feces  and  urine  was 
determined  directly,  while  that  corresponding  to  the  hydro-carbons  excreted  Avas 
computed  from  their  carVxjii  upon  the  assumption  that  this  existed  in  the  form  of 
methan.  From  the  l)alance  of  carl  )on  and  nitrogen  determined  in  the  usual  way  the 
gain  or  loss  of  flesh  aiid  fat  and  the  corresponding  amount  of  energy  was  computed. 
The  figures  of  one  of  these  experiments,  in  which  starch  was  added  to  the  basal 


ration,  were  as  follows: 

Calories. 

Energy  of  food   38,  562.  4 

Energy  of  excreta: 

Feces   9,843.8 

Urine    1,491.9 

Methan   3,183.9 

  14,  519.  6 

Difference  --  24,012.8 

Required  for  maintenance  -  -  ^  -  13,  921.  8 


Remains  for  tissue  production   10, 121.  0 

Energy  of  tissue  gained  - . . .    5,  808.  7 


According  to  these  tigures,  the  total  energy  carried  off  in  the  excreta  as  potential 
energy  was  14,519,6  calories,  or  nearly  40  per  cent  of  the  gross  energy  of  the  food.  It 
is  evident  that  the  loss  of  energy  in  thi^  way  is  relatively  very  much  greater  than 
with  carnivorous  animals  or  with  man,  and  that  results  upon  availability  obtained 
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by  experiments  with  those  animals  can  hardly  be  applied  directly  to  the  food  of  the 
herbivorous  animals. 

Subtrartins'  the  potential  energy  of  the  excreta  from  that  of  the  food,  we  have  a 
difference  24.iU2.s.  This  represents  what  Professor  Atwater  has  called  the  avail- 
able ^n^r^v  •  thf  fiHHl.  That  is.  it  is  that  part  of  the  energy  of  the  food  which 
either  i>  nr  may  be  converted  from  the  potential  to  the  kinetic  form  in  the  body  of 
the  animal. 

In  the  case  of  this  animal  it  was  known  from  previous  experiments  that  about 
-  were  required  for  simple  maintenance.  Stibtracting  this,  we  have  a 
10,121  calories  which  could  be  used  for  tissue  production.  The  tissue 
actually  pnjduced.  however,  represented  only  5,808.7  calories,  or  57.4  per  cent  oi  the 
total  amount  which  could  be  applied  to  tissue  building.  In  other  words,  57  per  cent 
of  tlie  energy  not  needed  for  maintenance  was  capable  of  being  stored  up  in  tissue, 
while  43  per  cent  of  it  assumed  the  kinetic  form,  presumably  as  heat. 

Ni>w.  if  we  are  to  call  all  the  energy  which  is  not  carried  off  in  the  excreta  avail- 
able, what  words  or  combination  of  words  shall  we  use  to  express  that  part  of  the 
available  energy  which  can  be  converte<l  into  tissue,  as  in  this  experiment,  or  into 
work,  if  the  animal  is  performing  work?  The  natural  thing  would  seem  to  be  to  say 
that  in  this  experiment  57  per  cent  of  the  energy  of  food  minus  excreta  was  '"avail- 
able" for  ti-^ue  production,  but  having  used  the  word  '"available"  in  another  sense 
we  can  nr  t  ern}  ]-  y  it  with  this  signification. 

1  iiave  myself  been  using  a  somewhat  different  terminology.  I  have  called  the 
total  energy  <'f  the  foorl  "gross  energy"  and  the  energy  of  food  minus  excreta  '"net 
enerj^y."  Then  I  have  said  that  of  this  "net  energy"  a  certain  proportion  lin  this 
experiment  57  per  cent)  is  "available  energy;"  that  is,  it  may  be  stored  in  the  form 
of  tissue.  To  put  the  matter  in  another  way.  the  •"net  energy"  would  mean  that 
portion  of  the  energy  of  the  food  which  is  capable  <  hAivji  metabolized  in  the  body — 
"metabolizable  energy,"  if  you  choose — while  '"available  energy"  is  that  portion  of 
the  "'net  energy"  which  is  capable  of  being  stored  as  tissue  or  being  liberated  as 
work. 

I  am  not  at  all  wedded  to  these  particular  terms  nor  prepared  to  urge  or  even 
recommend  them.  What  I  desire  to  emphasize  is  the  necessity  frir  two  distinct 
terms  and  the  importance  of  agreeing  upon  some  words  which  shall  express  the  two 
ideas  which  I  have  outlined  and  which  may  aid  in  imparting  clearness  an^l  exactness 
to  our  discussions  of  energy. 

The  subject  was  also  briefly  discussed  by  W.  H.  Jordan,  of  Xew  York. 

On  motion  of  Professor  Atwater,  a  committee  was  appointed  to  report  at  a  future 
meeting  regarding  proper  terms  to  be  used  in  discussing  this  subject  of  energy  in  the 
living  organism. 

The  members  of  this  committee  are  W.  O.  Atwater,  W.  H.  Jordan,  and  H.  P. 
Armsby. 

J.  L.  Hills,  chairman  of  the  committee  on  nominations,  named  the  following  offi- 
cers of  the  section  for  the  ensuing  year:  For  chairman,  C.  D.  Woods,  of  Maine,  and 
for  secretary,  H.  J.  Waters,  of  Missouri.    The  nominations  were  ratified  (see  p.  85). 

E.  B.  Voorhees,  of  ^'ew  Jersey,  then  read  the  following  paper: 

COOPERATIA'E  FlELD  EXPERIMENTS. 

Field  experiments  with  fertilizers  is  a  line  of  work  which  possesses  attractions  for 
many  experimenters,  and  is  a  very  promising  method  of  obtaining  practical  results. 
It  is  the  farmer's  method  per  se,  and  perhaps  no  line  of  investigation  appeals  more 
strongly  to  the  ]>ractical  man  than  this  one,  which  takes  to  the  field  the  theories  of 
the  laborati orv  ar.  l  'leinonstrates  their  value  and  usefulness.  It  is,  however,  a  line 
of  work  which  ]_.<_,^^e--es  a  great  many  difficulties,  and  one  which,  if  not  conducted 
with  the  greatest  of  care,  is  liable  to  result  in  conclusions  that  are  not  practical 
because  not  strictly  scientific.    It  is  evident  from  a  thoughtful  consideration  of  aU  of 


117 


the  conditions  involved  that  this  line  of  work  is  not  intended  to  be  and  can  not  be 
wholly  scientific,  and  therefore  is  not  a  means  whereby  fundamental  ])rinciijles  may 
be  demonstrated  and  established.  It  is  impossible,  because  of  the  variaVjility  of  the 
conditions  likely  to  occur,  to  control  all  of  the  disturbing  factors  which  may  enter 
in,  which  thus  prevent  the  establishment  of  any  fundamental  law.  The  purpose, 
then,  of  work  of  this  character  must  be  of  a  secondary  nature  from  the  investigator's 
standpoint;  or,  in  other  words,  if  it  is  clearly  understood  that  the  object  of  the 
experiment  is  simply  to  verify,  under  the  conditions  that  exist,  the  law  that  acts  uni- 
formly under  controlled  conditions,  then  the  work  may  possess  much  of  usefulness, 
of  practical  value,  and  in  a  sense  something  of  se-ientilic  value;  for  it  must  be  admit- 
ted that  in  the  final  application  of  definite  laws  the  field  or  the  crop  is  the  final 
arbiter  or  judge,  and  it  makes  no  difference  from  the  standpoint  of  the  practical  man 
whether  a  law  or  rule  is  aVjsolute  under  controlled  conditions  or  not,  provided  it 
does  not  apply  to  his  own  conditions.  Therefore,  eliminating  from  our  discussion 
the  pros  and  cons  concerning  the  scientific  value  of  field  experiments  with  fertilizers, 
and  confining  our  discussions  to  the  usefulness  of  the  work  from  the  practical  stand- 
point, we  shall,  I  am  sure,  find  some  matters  of  exceeding  interest  and  worthy  of 
our  best  thought.  In  the  discussion  of  the  topic  I  shall  confine  myself  to  the  work 
that  has  been  done  in  this  country,  and  point  out  as  clearly  as  possible  what  I 
believe  the  cooperation  on  the  part  of  the  farmer  should  consist  of,  if  the  results  of 
the  work  are  to  have  the  widest  application  and  be  of  the  greatest  usefulness  to  the 
greatest  number.  In  the  first  place,  it  may  be  well  to  clearly  define  what  I  believe 
the  position  of  the  experiment  station  should  be  in  the  matter,  and  how  far  the  work 
should  be  a  cooperation  with  the  farmer. 

A  careful  review  of  the  work  of  this  character  that  has  been  done  in  this  country 
shows  that  hut  a  few  stations  have  l^een  prominent  in  it,  and  that  it  has  in  large  part 
followed  the  general  plan  adopted  l)y  Professor  At  water  previous  to  the  establish- 
ment of  the  stations  proper.  Among  these  the  station  with  which  I  am  identified 
has  probably  done  as  large  an  amount  *ji  w  ork  as  any,  Ijoth  in  regard  to  point  of 
time  during  which  it  has  engaged  in  it  and  in  regard  tu  the  number  and  kind  of 
crops  included.  I  may  be  pardoned  if  I  draw  more  full\'  upon  the  reports  of  that 
station  than  any  other  in  illustrating  the  points  that  I  desire  to  make. 

THE   farmer's  part. 

It  has  been  my  experience  that  the  cooperation  of  the  farmer  should  be  limited  almost 
entirely  to  providing  the  land,  and  I  mean  no  disrespect  to  him.  He  may  be  honest 
and  eager  to  furnish  every  facility  for  carrying  it  out,  be  accurate  in  his  methods  and 
in  all  his  operations,  still  he  can  not  be  wholly  depended  upon,  because  his  knowledge 
and  training  have  not  been  of  such  a  character  as  to  enable  him  to  clearly  understand 
the  necessity  of  absolute  care  in  all  details,  and  therefore  may  unwittingly  destroy 
the  usefulness  of  the  experiment.  Any  real  success  or  usefulness  of  work  of  this 
character  will  be  in  proportion  to  the  extent  of  the  direct  and  intelligent  supervision 
of  the  station  in  charge.  I  add  the  word  "intelligent"  because  I  do  not  believe  it 
should  be  delegated  to  the  inexperienced  assistant.  This  supervision  should  extend 
to  inquiries;  which  shall  establish  facts  concerning  the  previous  treatment  and  crop- 
ping of  the  soil,  and  for  a  long  series  of  years ;  the  character  of  its  subsoil,  its  drain- 
age, its  location,  and  all  of  these  minor  though  important  conditions  which  may 
unevenly  influence  the  results  that  may  be  obtained.  The  supervision  of  the  sta- 
tion should  not  stop  here;  it  should  be  extended  to  the  measuring  of  the  land,  to  the 
applying  of  the  fertilizers  or  manures,  the  planting  of  the  crop,  its  cultivation,  and  the 
measuring  or  weighing  of  the  final  product.  In  fact,  as  before  stated,  unless  the  sta- 
tion extend  its  supervision  in  these  particulars  the  results  may  be  unreliable.  Illus- 
trations ana  examples  could  be  cited  which  would  still  further  verify  these  state- 
ments; but  it  seems  to  me  that  all  interested  will  understand  the  importance  of  this 
position  without  further  evidence.  I  do  not  mean  to  say  that  there  may  not  be 
cases  where  the  results  are  of  value,  when  the  experiment  station  acts  simply  as  an 
adviser  in  the  matter  of  cooperation,  and  this  is  not  the  exception  rather  than  the 
rule,  for  in  all  these  cases  the  results  secured  are  limited  in  value  and  have  a  less 
comprehensive  application. 

Many  of  us,  I  am  sure,  can  point  to  experiments  that  have  been  conducted  under 
the  supervision  of  the  station  where  the  farmer  has  been  permitted  to  select  this 
land,  measure  it,  apply  his  fertilizers,  and  attend  to  the  other  details  connected  with 
the  experiment,  and  has  obtained  good  results  which  have  been  of  particular  value 
only  to  himself.  Here  it  is  not  a  question  of  results.  The  question  comes  upon 
whether  the  stations  can  afford  to  do  work,  or  at  least  be  responsible  for  work,  the 
results  of  which  are  so  limited  in  their  application. 
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In  the  first  place,  it  is  important  to  clearly  define  in  how  far  or  along  what  lines  the 
results  obtained  may  be  of  service.  In  other  words,  results  should  not  be  regarded 
as  valueless  if  they  do  not  possess  all  the  elements  of  value  that  may  enter  into  "work 
of  this  kind.  The  work  possesses  a  threefold  vahie:  First,  in  its  effect  upon  the 
farmer,  experimenter,  and  thus  establishing  a  center  of  educative  influence;  second, 
in  verifying  in  practice  fundamental  principles  or  laws  estal)lished  by  investigations 
in  pure  science;  and  third,  in  suggesting  more  rational  methods  of  practice.  I  believe 
that  not  the  least  value  attached  to  the  work  is  that  which  comes  to  the  farmer  him- 
self in  an  educational  way.  He  is  taught  by  this  object  lesson  a  great  many  things, 
the  chief  of  which  is,  though  it  may  not  be  so  important  now,  particularly  in  the 
Eastern  and  Southern  States,  as  it  was  when  the  stations  were  tirst  established,  viz: 
That  plant  food  may  consist  of  things  of  which  he  had  no  idea,  and  thus  in  an  educa- 
tional sense  broaden  and  help  the  man.  The  educative  work  of  this  sort  in  a  numl^er 
of  our  States  has  been  of  the  most  useful  kind.  The  farmer's  prejudice  in  reference 
to  commercial  fertilizers  has  been  overcome,  and  his  knowledge  concerning  kinds 
and  forms  has  been  largel}'  increased,  and  mcjre  accurately  than  could  have  been  pos- 
sible in  any  other  way  upon  his  fai'iu;  not  that  it  could  not  have  been  possible  by 
direct  instruction  at  the  schools.  It  is  this  sort  of  woi  k  which  has  lifted  liim  out 
of  the  rut  of  empiricism  and  enabled  him  to  l)ase  his  jjractice  upon  a  foundation  of 
reason.    This  value  can  not  l)e  measured  in  dollai's  and  cents. 

In  the  second  place,  Avork  of  tliis  character  has  t)een  fruitful  of  great  good  because 
resulting  in  the  establishment  of  economical  and  ])rofital)le  systems  of  fertilization. 
It  does  not  follow  that  all  held  exi)eriments  witli  fei-tilizers  have  tended  toward  the 
estabhshment  of  a  dehiiite  and  rational  system  of  fertilization,  but  a  careful  survey  of 
the  character  of  the  farming  in  the  \  arious  States  shows  that  this  has  been  a  most 
fruitful  result.  It  is  abundantly  evident  to  anyone  who  has  studied  the  develop- 
ment of  the  fertilizer  l)usiness  in  the  various  States  in  whicli  the  consumption  is 
considerable  that  in  the  early  history  of  the  business  fertilizer  mixtures  were  made 
to  sell,  and  were  wot  com])ounded  with  any  regard  to  the  i)ossi])le  needs  of  the  crops 
in  various  lines  of  farming  carried  out.  It  was  a])pareiit  that  the  manufacture  pro- 
ceecied  on  the  principle  that  a  fertilizer,  to  be  a  fertilizer,  nuist  simply  contain  one  or 
more  of  the  three  elements,  nitrogen,  phosphoric  acid,  and  potash,  and  that  the  use- 
fulness of  the  mixture  was  not  to  any  extent  measureil  by  tlie  form  of  the  constitu- 
ents or  the  proportion  of  them  existing  in  tlie  material.  It  is  also  al)undantly 
apparent  to  those  same  students  that  there  has  l)een  in  the  past  ten  years  a  marked 
improvement  in  this  respect.  The  average  feitilizer  now  possesses  more  and  better 
plant  food  than  formerly,  and  I  am  satistied  from  an  experience  of  nearly  twenty 
years  of  more  or  less  intimate  relations  with  ])oth  the  consumer  and  the  i)roducer  of 
fertilizers  that  this  advantageous  change  has  been  brought  about  by  the  demands  of 
the  intelligent  consumer,  and  that  the  intelligent  consumer  is  a  product  of  the  work 
of  the  experiment  station  along  these  lines.  He  knows  now  the  kind  and  character 
of  the  products  that  make  the  commercial  fertilizer;  he  knows  that-there  is  a  special 
function  attached  to  the  different  elements,  and  that  they  do  exercise  a  different 
influence  in  measuring  the  size  of  his  crop  and  its  value.  I  might  give  numerous 
illustrations  to  verify  this  point,  but  will  confine  myself  to  a  very  few,  and  those 
largely  drawn  from  the  experience  of  our  own  station.  The  first  direct  result  of  the 
field  experiment  work  is  the  fixing  in  the  minds  of  the  farmers  the  fact  that  nitrogen, 
phosphoric  acid,  and  potash  in  artificial  forms  are  actually  fertilizer  ingredients,  and 
may  be  quite  as  efficient,  and  more  profitably  used  in  this  form  than  in  the  form  of 
natural  manures  of  the  farm.  This  has  been  a  result  of  field  experiments  con- 
ducted in  the  various  trucking  districts  of  the  State  of  New  Jersey. 

In  1891,  for  example,  field  experiments  with  fertilizers  were  carried  out  in  two 
counties  in  the  sweet-potato  district.  The  primary  purpose  of  these  experiments 
was  to  find  out  whether  artificial  plant  food  would  be  as  serviceable  in  the  produc- 
tion of  this  crop  as  the  city  horse  manure  then  being  purchased  in  enormous  quan- 
tities, and  believed  by  the  farmers  to  be  the  only  manure  which  could  be  success- 
fully used  in  the  production  of  this  staple.  The  results  obtained  showed  very  clearly 
that  the  commercial  fertilizer  was  not  only  an  actual  fertilizer,  but  that  it  was  a 
better  one  and  a  cheaper  one  for  the  production  of  this  crop  than  the  city  manure, 
and  the  further  result  of  this  work  has  been  not  only  to  practically  rule  out  the 
expensive  city  manure  for  this  crop,  but  to  cause  a  larger  average  yield  than  was 
obtained  from  the  previous  methods  of  manuring. 

It  must  be  admitted  that  the  conditions  were  extremely  favorable  for  the  spread 
of  the  knowledge  thus  obtained.  The  character  of  the  soil  is  practically  uniform 
throughout  the  district,  and  the  method  of  farming  also  similar,  so  that  the  results 
of  these  experiments  were  not  subject  to  the  variations  that  might  occur  if  the  soil 
upon  which  they  were  conducted  had  not  been  a  representative  one. 
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The  advantages  were,  however,  not  hmited  to  a  knowledge  thus  derived,  that  fer- 
tihzers  were  actual  fertilizers;  it  showed  the  farmer  that  there  was  something  to  learn 
of  value,  and  incited  a  desire  to  know  more  concerning  the  management  and  fertiliza- 
tion of  his  other  crops. 

These  experiments  were  (•< joperative,  Init  tlie  farmer  only  cooperated  in  so  far  as 
to  furnish  the  land,  which  was  selected  hy  a  representative  of  the  staticin  after  a 
careful  examination  of  the  whole  district  suitable  for  the  growth  of  this  crop,  and  it 
was  directly  supervised  in  all  details  by  the  station.  I  have  no  douljt  that  if  these 
details  had  not  been  supervised  the  results  might  have  been  very  useful,  but  affirm 
that  they  would  have  been  less  useful,  owing  to  the  fact  that  there  would  have  been 
less  confidence  in  the  evidence  furnished  by  it  on  the  part  of  the  station,  and  thus 
causing  a  weak  indorsement  of  the  results  in  the  publications  or  other  means  of  bring- 
ing the  matter  to  the  farmers"  attention. 

Another  illustration  may  l)e  used,  which  has  had  its  result  in  the  fruit-growing  dis- 
trict. A  field  experiment.  l:)egun  as  early  as  1884,  with  fertilizers  upon  peaches, 
resulted  in  clearly  demonstrating  the  fact  that  for  this  crop,  which  had  not  been 
regarded  Ijefore  as  a  farm  crop.  l:)ut  rather  a  special  one,  closely  akin  in  its  manage-- 
ment  to  a  natural  forest,  the  plant  food  applied  in  the  form  of  commercial  fertilizers 
WctS  not  only  as  good  as  that  derived  from  yard  manures,  but  was  less  expensive. 
It  taught,  furthermore,  that  this  crop  should  V)e  classed  with  other  farm  crops  in 
reference  to  its  needs  for  applied  plant  food.  The  results  clearly  demonstrated  that 
a  liberal  usf  of  fertilizei'S  upon  s<jils  re<j'arded  as  well  adapted  for  peaches  I'esulted 
not  only  in  increasing  tlie  yields,  but  in  materially  lengthening  the  bearing  period 
of  the  trees.  This  experimt^nt.  theref(j]'f.  established  a  fact  in  the  peach-growing 
sections,  and  its  influence  i<  apparent  to-day  throughout  the  entire  State  in  the 
change  of  practice,  and  it  has  iricrease<l  the  profitableness  of  this  line  of  farming. 

All  of  these  i-esults,  thouoh  widely  useful,  are  not  so  because  fundamental  laws 
were  established  thereby.  1  >ut  because  they  verified  particular  phases  of  certain  laws, 
and  were  further  evidence  of  the  fact  that"  the  usefulness  of  an  experiment  station  is 
measured  not  only  l:)y  the  amount  ot  investigation  in  pure  science  that  is  pursued, 
but  by  taking  to  the  field  the  facts  determined  an<l  seeino-  that  they  are  put  into 
practice  and  become  a  part  of  the  everyday  life  of  the  farmer.  It  is.  in  a  way.  how- 
ever, the  determination  and  tixing  r>f  tlie  workini;:'  value  of  established  laws  when 
applied  under  practical  conditions.  As  already  {Mtinted  (jut.  the  fact  that  certain 
kinds  of  plant  food  \vill  always  act  in  the  same  w  ay  under  certain  controlled  condi- 
tions is  of  no  I'eal  service  to  the  farmer.  What  he  desires  to  know  is  how  they  will 
act  under  his  conditions,  which  are  moditie<l  by  heat  and  cold,  drought  and  flood, 
insects  and  diseases,  and  all  the  other  m<  nlifying  circumstances.  When  he,  by  work 
of  this  character,  is  brought  to  realize  that  there  is  reason  in  it,  his  respect  for  science 
increases  and  he  tjecomes  an  eager  and  willing  learner.  The  field  experiments  of  a 
number  of  institutions  have  given  a  genuine  uplift  to  the  farmer,  broadened  his 
horizon,  and  placed  him  on  a  plane  where  reason  rules. 

Note  the  fleid  experiments  conducted  by  the  Kentucky  Experiment  Station  on 
corn,  potatoes,  and  tobacco.  The  results  have  l)een-  strikingly  useful  in  showing 
that  potash  was  the  deficient  element,  and  should  be  used  in  abundance  in  the  fer- 
tilizer applied.  The  application  of  this  fact  will  result  not  only  in  a  saving  in  the 
cost  of  plant  food,  but  in  making  a  unit's  cost  of  it  immeasurably  more  effective  than 
if  the  facts  demonstrated  by  the  experiment  had  never  been  known. 

The  more  elaborate  experiments  on  tobacco  by  the  Connecticut  Station;  the  broad 
series  of  experiments  on  cotton  by  the  Georgia  Station;  those  of  the  Xew  A'ork  on  pota- 
toes; of  Delaware  on  forage  crops,  together  with  numerous  others,  may  be  pointed 
to  as  clearly  demonstrating  their  usefulness  to  the  particular  lines  of  farming  vrhich 
they  represent,  and  are  of  "the  utmost  service  in  building  up  a  higher  intelligence  on 
the'part  of  the  practical  man.  In  our  own  station,  field  experiments  with  tomatoes,^ 
white  potatoes,  corn,  and  wheat  have  clearly  resulted  in  the  establishment  of 
methods  of  practice  which  are  far  superior  to  those  previously  used,  and  are  now 
almost  universally  adopted  by  the  growers  of  these  crops. 

It  must  be  remembered,  however,  that  this  cooperative  work  must  be  svstematic, 
and  planned  in  such  a  manner  as  to  enable  a  study  of  its  influence  upon  improved 
practice.  As  has  been  pointed  out,  the  result  of  one  experiment  carefully  con- 
ducted will  influence  and  affect  the  entire  work  of  one  farmer,  because  it  broadens 
his  views;  but  experiments  of  an  isolated  character  are  naturally  very  much  less 
useful  than  those  which  enable  a  consecutive  and  systematic  study  of  all  the  crops 
that  enter  into  a  rotation.  A  point  that  must  be  impressed  as  far  as  possible  by  the 
experiment  itself  is  that  a  method  of  fertilization  which  will  result  in  the  improve- 
ment of  one  crop  has  its  effect,  good  or  bad,  upon  those  which  follow  in  the  rotation. 
Furthermore,  it  can  not  be  too  strongly  emphasized  that  the  results  of  a  single 
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experiment  may  lead  to  radically  wroii2:  conclusions  in  reference  to  the  value  of  a 
system  of  fertilization  if,  on  the  one  hand,  the  interpretation  of  the  results  have 
been  left  to  inexperienced  investigators,  and,  on  the  other,  that  the  relations  to  other 
crops  have  not  been  clearly  pointed  out.  It  goes  without  saying  that  experiments, 
to  be  of  value,  should  be  repeated  often  enough  under  different  conditions  of  soil 
and  season  to  enable  the  experimenter  to  arrive  at  an  average  that  can  be  depended 
upon  for  practice.  It  should,  moreover,  apply  to  as  wide  a  range  of  condititions  and 
over  as  large  an  area  as  possible.  Hence  it  is  that  experiments  of  this  character  in 
certain  localities  are  more  useful  than  in  others,  because  the  influencing  conditions 
are  more  uniform.  In  the  State  of  New  Jersey,  for  example,  the  sweet  potato, 
white  potato,  tomato,  asparagus,  and  market-garden  districts  are  peculiarly  uniform, 
both  in  respect  to  the  rotations  adopted,  character  of  soil,  and  in  methods  of  man- 
agement, so  that  a  result  obtained  in  one  place  will  apply,  Avith  certain  well-defined 
limitations,  to  all  other  places  in  that  particular  area.  Xow,  this  could  not  be  true  in 
some  States  because  of  the  character  of  the  surface  soil;  it  is  not  uniform  in  reference 
to  topography  or  in  its  chemical  and  physical  composition  and  character,  which 
renders  it  necessary  in  a  great  many  instances  to  conduct  experiments  on  not  only 
different  farms,  but  on  diferent  parts  of  each  farm.  In  cases  of  this  kind  study  of 
the  physical  characteristics  of  the  soil  shoud  precede  the  experiments  which  would 
guide  in  their  planning  and  have  a  bearing  upon  the  influence  of  the  results. 

In  summarizing,  therefore,  the  following  points  should  l)e  insisted  upon  on  the 
part  of  the  station  as  prerequisites  in  cooperative  field  experiments,  if  it  is  intended 
that  the  results  shall  have  the  broadest  application  in  practice: 

(1)  The  station  should  assume  absolute  control  of  the  work  in  all  its  particulars, 
the  farmer  cooperating  only  in  so  far  as  to  provide  the  land  and  perform  the 
necessary  operations  involved  in  the  growing  of  the  crop. 

(2)  That  the  greatest  care  should  be  exercised  in  the  selection  of  the  soil,  choosing 
that  which  is  as  far  as  possible,  both  in  reference  to  its  previous  cropping  and  its 
character,  representative  of  a  considerable  area. 

(3)  The  object  in  view  in  the  conducting  of  the  experiment  should  be  clearly 
defined.    It  is  better  to  include  one  or  two  points  rather  than  a  larger  number. 

(4)  The  pul)lication  of  the  results  would  better  be  withheld  entirely,  if  the  experi- 
menter, with  a  full  knowledge  of  the  conditions  involved,  is  not  absolutely  sure  that 
the  conclusiuns  can  be  depended  upon  and  verified. 

C.  S.  Phelps,  of  Connecticut,  presented  the  following  paper: 
Cooperative  Dairy-Herd  Tests. 

One  of  the  best  ways  to  interest  farmers  in  the  work  of  the  stations  is  to  get  them 
to  experiment  for  themselves.  Early  in  its  history  the  Storrs  Station  began  a  series 
of  cooperative  experiments  among  Connecticut  farmers.  These  experiments  were  at 
first  mainly  fertilizer  tests,  and  not  a  few  farmers  of  our  State  are  ready  to  testify  to 
the  practical  advantage  this  work  has  been  to  them.  More  recently  a  series  of  coop- 
erative tests  in  the  feeding  of  dairy  herds  has  been  undertaken.  It  is  a  summary  of 
this  work  that  I  have  been  requested  to  present  to  you  to-day. 

The  winter  of  1892-93  the  station  commenced  a  series  of  studies  to  ascertain  the 
kinds  of  rations  in  use  by  Connecticut  dairymen  and  the  amounts  of  milk  and  butter 
obtained  from  the  herds  where  these  rations  were  used.  The  first  aim  was  to  find 
out  how  our  farmers  were  feeding  in  actual  practice  and  then  to  get  them  to  improve 
their  practice  if  it  did  not  agree  with  modern  theories  of  scientific  feeding. 

Eealizing  that  the  ordinary  methods  of  feeding  were  largely  guesswork  as  to 
amount  fed,  it  seemed  best  not  to  rely  upon  estimates  made  by  the  farmers  them- 
selves, but  to  send  a  man  to  the  farms  to  weigh  the  feedmg  stuffs  as  they  were  passed 
out  to  the  animals.  Care  was  taken  not  to  prejudice  in  any  way  the  feeder.  He  was  • 
simply  advised  to  feed  each  animal  as  was  his  usual  custom,  except  that  the  feeds 
were  passed  over  the  scales  and  weighed  just  before  being  put  into  the  mangers. 
A  sample  of  each  feeding  stuff  was  also  taken  and  sent  at  once  to  the  laboratory  for 
analysis.  The  only  factor  of  uncertainty  regarding  the  feeds  was  their  digestibility. 
This  could  not  very  well  be  determined,  and  hence  average  coefficients  of  digesti- 
bility for  similar  feeding  stuffs  were  employed  in  determining  the  digestible  nutrients. 

At  first  a  large  number  of  herds  were  studied  for  rather  short  periods  (five  days) 
in  order  to  get  a  general  insight  as  to  the  common  practices  of  feeders. 

Succeeding  winters  quite  a  number  of  herds  were  studied  for  longer  periods  (twelve 
days).  The  plan  in  these  tests  was  to  study  the  effects  of  the  ration  in  use  by  the 
farmer  on  the  milk  and  fat  yields,  and  if  the  ration  was  one  low  in  protein,  to  fol- 
low by  another  feeding  period  with  a  ration  containing  more  protein,  and  to  com- 
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pare  the  results  of  the  two  rations.  The  chief  purpose  in  view  was  to  compare  the 
relative  economy  of  rations  low  in  protein,  that  were  found  in  actual  use,  with 
rations  containing  more  protein,  that  were  proposed  by  the  station.  In  most  cases 
the  proposed  ration  not  only  contained  absolutely  more  protein,  but  relatively  more. 
In  general,  then,  the  tests  were  comparisons  of  the  economy  of  wide  and  narrow 
rations. 

Incidentally  these  tests  were  of  further  interest  to  the  dairyman  by  affording  him 
opportunity  to  compare  the  relative  productiveness  of  his  cows,  both  as  to  yields  of 
milk  and  of  butter  fat.  A  spring  balance,  graduated  to  pounds  and  tenths,  was  used 
in  weighing  the  milk  twice  daily,  and  a  hand  Babcock  tester  was  used  in  making 
daily  tests  of  a  composite  sample  of  the  night's  and  morning's  milk  of  each  cow. 

Between  the  years  of  1892  and  1897  thirty-two  separate  herds  were  studied  and 
these  studies  included  forty-five  distinct  rations.  Fifteen  of  these  rations  were  pro- 
posed by  the  station.  The  thirty-two  rations  in  actual  use  by  farmers  varied  in 
protein  from  1.15  to  2.70  pounds,  averaging  2  pounds,  while  the  range  in  fuel  value 
was  from  21,150  to  35,150  calories.  The  nutritive  ratios  of  the  rations  varied  from 
1:4.5  to  1:11.3,  averaging  1:7. 

For  convenience  in  studying  the  relative  profits  obtained  by  these  farmers  in  their 
feeding  practices  the  thirty-two  herds  w^ere  divided  into  two  groups  according  to  the 
quantities  of  protein  fed.  Those  herds  receiving  over  2  pounds  per  day  per  head  of 
digestible  protein  were  classed  in  one  group  and  those  receiving  2  pounds  or  less 
were  classed  in  another.  It  so  happened  that  the  number  of  herds  and  the  number 
of  cows  divided  themselves  about  equally  into  these  two  groups.  In  the  first  group 
there  were  16  herds  of  226  cows,  and  the  digestible  j^rotein  per  cow  per  day  varied 
from  1.3  to  2  pounds,  with  an  average  of  1.62  pounds.  The  nutritive  ratios  varied 
from  1:6  to  1:11.3,  with  an  average  of  1:8.  The  second  group  also  included  sixteen 
herds  that  contained  227  cows,  and  the  digestible  protein  per  cow  per  day  ranged 
from  2.1  to  2.7  pounds,  with  an  average  of  2.32  pounds.  The  nutritive  ratios  ranged 
from  1:4.5  to  1:7.3,  with  an  average  of  1:5.9.  All  but  one  of  the  ratios  of  the  first 
group  were  wide,  while  most  of  those  of  the  second  were  moderately  narrow,  ten  out 
of  the  sixteen  being  below  1 : 6.  The  results  obtained  from  these  two  groups  of  herds 
are  easily  compared  as  to  yields  of  milk  and  of  butter  fat  and  as  to  the  cost  of  the 
rations.  Of  course  such  a  comparison  is  not  entirely  accurate,  as  it  is  made  between  two 
distinct  groups  of  cows,  and  the  conditions  as  to  general  management,  stabling,  etc., 
were  not  the  same.  ^lost  of  the  cows,  however,  were  of  the  same  general  breeding, 
more  than  three-fourths  being  pure-bred  or  grade  Jerseys  or  Guernseys. 

The  group  composed  of  herds  that  received  2  pounds  or  less  of  digestible  protein 
per  cow  per  day  produced,  on  the  average,  16.3  pounds  of  milk  and  0.87  pound  of 
butter  per  day,  and  the  average  cost  of  the  rations  was  14.8  cents  iDcr  day.  The  group 
that  received  over  2  pounds  of  protein  produced  an  average  of  18.7  pounds  of  milk 
and  1.05  pounds  of  butter  per  day,  and  the  average  cost  of  the  rations  was  16.6  cents 
per  day.  This  means  fehat  the  herds,  as  a  whole,  that  received  over  2  pounds  of  pro- 
tein produced,  on  the  average,  15  per  cent  more  milk  and  20  per  cent  more  butter 
than  the  herds  that  received  2  pounds  or  less  of  protein.  Estimating  butter  at  20 
cents  per  pound,  the  herds  that  received  the  larger  quantities  of  protein  gave  the 
greater  net  profit,  although  the  first  cost  of  the  rations  was  nearly  2  cents  more. 
While  such  a  comparison  of  results  of  two  distinct  methods  of  feeding,  with  different 
groups  of  cows,  can  not  be  said  to  demonstrate  anything  of  scientific  value,  yet,  con- 
sidering the  large  number  of  cows  in  each  group  and  the  fact  that  they  were  largely 
of  the  same  general  breeding,  the  results  are  of  some  practical  value,  as  showing  the 
advantages  of  rations  relatively  rich  in  protein. 

In  some  of  the  later  feeding^ests  thirteen  of  the  dairy  herds  vrere  studied  through 
two  feeding  periods.  In  the  first  period  a  ration  made  up  by  the  farmer  was  used, 
and  in  the  second  period  one  proposed  by  the  station.  The  rations  fed  in  the  first 
period  were  usually  low  in  protein  and  rather  wide,  while  in  those  used  in  the  second 
period  there  Avas  generally  a  larger  amount  and  a  larger  proportion  of  protein.  In 
eight  cases  out  of  thirteen  the  total  cost  of  the  second  or  narrower  ration  was  less 
than  that  of  the  first  or  wider  ration,  while  in  two  cases  the  cost  of  each  was 
essentially  the  same.  In  eight  cases  the  cost  of  producing  100  pounds  of  milk,  and 
in  ten  cases  the  cost  of  1  pound  of  butter,  was  less  when  the  herd  was  fed  the 
second  or  narrower  ration.  One  point  that  counts  slightly  against  the  actual  showing 
obtained  with  the  narrower  rations  is  that  the  tests  in  which  they  were  used  were 
made  considerably  later  than  the  tests  with  the  wider  rations.  A  natural  shrinkage 
in  production  would  be  expected  with  an  advance  in  the  period  of  lactation.  The 
second  tests  were  usually  made  three  to  four  weeks  after  the  first,  yet  the  herds,  as  a 
whole,  gave  as  much  or  slightly  more  product  when  changed  from  the  wider  to  the 
narrower  rations. 
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In  most  of  these  tests  the  fact  was  made  clear  that  the  cost  of  the  rations  fed  by 
Connecticut  dair  y  men  depended  largely  upon  the  proportion  of  the  cheaper  coarse 
fodders,  such  as  corn  silage,  fodder  and  stover,  oat  hay  and  clover  hay,  which  went 
to  make  uj)  the  roughage  of  the  ration.  The  Ijetter  market  grades  of  hay  were  among 
the  most  expensive  feeds  used.  The  liberal  use  of  nitrogenous  grain  feeds  also  tended 
to  reduce  the  cost  of  .the  ration.  A  liberal  proportion  of  these  in  the  rations  made 
possible  the  use  of  cheaper  coarse  fodders  without  reducing  the  efficiency  of  the 
ration. 

Stu<lies  of  this  kind,  that  have  now  covered  a  period  of  eight  years  on  forty  separ- 
ate farms,  show  that,  notwithstanding  all  the  efforts  that  have  been  put  forth  by  two 
experiment  stations  to  disseminate  information  regarding  scientific  methods  of  feed- 
ing, there  is  general  lack  of  knowledge  (m  the  subject  among  Connecticut  dairymen. 
It  is  true  th*t  some  of  our  progressive  farmers  are  making  use  of  the  teachings  of  the 
stations  on  this  subject,  yet  tlie  number  that  understand  the  meaning  of  balanced 
rations  or  Avho  can  calculate  rations  for  themselves  is  very  limited.  A  recent  canvass 
of  seventy-five  patrons  of  one  creamery  in  Connecticut  has  brought  out  the  fact  that 
only  one  understood  the  meaning  of  a  balanced  ration  or  tried  to  use  such  in  his 
feeding  practice. 

One  criticism  offered  against  station  workers  is  that  they  do  not  come  into  close 
enough  contact  with  those  wliom  they  seek  to  benefit;  that  they  do  not  bring  their 
work  home  to  the  farmer  in  a  form  that  he  can  comprehend  and  use.  This,  we 
believe,  should  be  done  not  only  at  institutes  and  other  farmers'  meetings,  but  by 
cooperative  tests  in  the  field  and  stable,  where  scientific  facts  can  be  demonstrated 
before  the  fanner's  own  eyes. 

C.  D.  Woods,  of  ]\Iaine.  I  think  beyond  question  that  such  experiments  have  a 
very  practical  value.  While  they  are  not  the  highest  kind  of  work,  yet  I  believe 
they  are  exceedingly  useful  in  bringing  the  theories  of  the  stations  into  actual  prac- 
tice among  the  farmers.  I  had  the  pleasure  of  being  connected  with  the  Storrs  Sta- 
tion a  number  of  years  ago.  and  1  naturally  take  a  little  pride  in  the  fact  that  these 
experiments  liave  l;)een  conducted  there.  They  are  a  practical  demonstration  to  the 
farmers  that  by  a  change  in  the  rations  of  their  cows  they  can  increase  their  value. 
Such  experiments  certainly  have  a  distinctive  value  in  showing  the  value  of  protein 
in  the  production  of  milk  and  l:)utter. 

While  I  would  not  class  them  with  the  highest  order  of  work,  yet  I  believe  we  can 
get  out  of  such  investioations  things  that  are  distinctively  and  decidedly  of  value.  I 
think  these  exi>eriments  have  indicated  the  value  of  nitrogenous  elements  in  Xew 
England  ratiijns,  and  are  not  only  of  value  to  the  particular  men  engaged  in  the 
experiment,  hut  they  are  of  value  all  over  this  State  and  even  outside  of  it. 

W.  A.  Hexky,  of  Wisconsin.  I  want  to  express  my  appreciation  of  this  work.  I 
want  that  understood  in  anything  I  may  say;  but  there  are  two  or  three  things  that 
I  am  not  clear  about.  I  wisli  to  ask  Professor  Phelps  whether  those  rations,  the 
wide  and  the  narrow,  carry,  as  a  mile,  equal  quantities  of  digestible  matter'?  Do  the 
cows  that  have  the  wide  ration  get  as  much  digestible  matter  as  the  cows  that  get 
more  protein? 

C.  S.  Phelps.  Very  nearly.  We  calculate  to  keep  those  very  nearly  alike,  although 
we  do  not  make  it  a  point  that  they  shall  agree,  because  we  go  on  the  theory  that 
the  protein  is  of  prime  importance. 

W".  A.  Henry.  I  think  this  is  a  point  which  we  have  overlooked  and  which  is  of 
great  importance,  since  thei'e  is  a  great  difference  in  the  foods  that  -are  placed  upon 
the  market.  The  question  certainly  has  a  serious  bearing  upon  the  efiiciency  of  our 
stock.  It  is  not  only  true  of  horses,  but  it  is  equally  true  of  cattle.  I  believe  that  a 
hard-working  cow,  like  a  hard-working  horse,  can  not  do  well  upon  a  ration  which 
contains  much  inert  matter. 

W.  O.  At  water  suggested  that  the  influence  of  the  nervous  system  on  all  of  these 
problems  is  probably  very  great. 

W.  H.  Jordan.  We  have  been  fixing  our  attention  on  protein  alone,  but  we  are 
learning  that  there  may  be  very  essential  nutritive  differences  in  the  nonnitrogenous 
constituents  of  our  cattle  feeds,  and  in  order  to  make  feeding  experiments  logical  we 
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must  vary  our  conditions  only  in  the  points  which  we  wish  to  test.  To  do  that 
successfully  in  our  exi)eriinents  is  not  always  an  easy  thing.  I  am  quite  in  sym- 
patliy  with  experiments  of  this  kind,  but  would  exercise  a  good  deal  of  caution  in 
applying  the  conclusions  to  scientific  questions.  As  to  this  idea  of  checking  animals 
by  sudden  change  in  feed  there  is  a  great  deal  of  misconception.  For  instance,  we 
know  that  in  some  cases  there  has  been  a  sudden  rise  of  fat  of  milk.  It  has  been 
fondly  believed  by  some  that  they  had  fed  fat  into  the  milk.  But  they  have  generally 
found  that  they  were  mistaken  and  that  it  was  due  to  the  cow's  normal,  usual  way  of 
making  it.    The  danger  of  concluding  from  short  work  is  very  great. 

I  appreciate  what  Professor  Phelps  has  said,  that  there  is  a  tendency  to  make  the 
ration  narrow;  but  I  think  we  arc  not  quite  ready  yet  to  say  much  about  that  side  of 
the  question.  I  believe  we  should  give  it  a  very  searching  investigation  before  we 
attempt  to  generalize  about  it. 

L  P.  Roberts,  of  Xew  York.  I  am  very  much  pleased  with  this  paper.  I  think  it 
is  one  of  the  must  interesting  that  has  been  brought  to  the  attention  of  the  conven- 
tion, and  especially  so  for  the  reason  that  it  treats  of  a  case  in  which  the  experiment 
station  has  l:)cfn  l)iT)U'jbt  in  direct  contact  with  the  farmer,  and  has  influenced  his 
environment  and  method  of  work.  Experiments  of  this  character  are  certainly  of 
great  value.  They  get  the  farmer  into  the  proper  frame  of  mind.  It  makes  an  experi- 
menter of  him.  An  experiment  station  may  try  many  experiments  which  demonstrate 
valuable  facts,  V)ut  an  experiment  station  is  of  nn  value  if  the  results  of  its  work  are 
locked  up  in  tioures.  We  have  got  to  g(,»  to  tlie  farmer,  and  he  alone  must  digest 
these  results  and  put  them  into  practice.  I  hope  you  will  all  live  until  the  farmer 
has  l)een  raided  to  that  point  where  he  will  appreciate  the  work  that  has  Ijeen  done 
for  him.  It  is  coming'  to  tliat  i)oint,  but  it  is  coming  gradually.  That  has  Ijeen  our 
trouble  in  the  State  of  Xew  Y(jrk,  ])ut  it  is  a  troul)le  that  we  are  gradually  overcoming. 
We  are  gradually  inducing  farmers  to  act  upon  ascertained  facts.  It  has  ])een  our 
policy  in  the  State  of  Xew  York  to  endeavor  to  bring  the  stations  into  cl»:ise  and 
active  touch  with  the  farmers  themselves.  We  have  gone  to  the  farmers  in  the  tield, 
in  many  hundreds  of  cases,  witli  a  doul)le  object  in  view.  Our  tirst  oV)iect  has  Ijeen 
to  get  the  facts,  and  the  second  one  to  luvsent  those  facts  to  the  farmers,  and  I  can 
conceive  of  no  better  way  than  by  inducing  them  to  become  experimenters  on  their 
own  account.  We  have  been  successful  in  this  line  in  many  instances,  and  have 
many  friends  among  the  agricultural  })Oi)ulati(jn  who  are  putting  the  results  ol;)tained 
in  the  station  into  practice.  ]\lany  of  them  are  reliable,  and  they  are  truthful.  <'lear- 
headed,  sensil)le  men.  A  good  many  experiments  have  to  be  al:)andoned.  of  course. 
Some  of  those  who  undertake  them  prove  to  be  careless,  and  in  that  case  the  results 
are  not  reliable,  of  course.  But  there  are  many  careful,  painstaking  men  among  them, 
and  an  experiment  made  ]:)y  the  farmers  in  this  manner  is  of  far  greater  Ijenetit  than 
it  is  in  the  barn  or  grounds  of  the  experiment  station.    It  depends  on  the  men. 

I  want  to  congratulate  Professor  Phelps  in  this  matter,  not  only  upon  the  persist- 
ency shown  by  the  long  line  of  experiments,  but  upon  the  results  actually  reached. 
I  love  exact  scientific  experimentation  along  exact  lines,  but  I  love  the  farmer  more, 
and  therefore  I  plead  for  the  farmer. 

C.  S.  Phelps.  I  would  like  to  emphasize  the  fact  that  the  station  has  had  these 
experiments  pretty  well  under  control,  on  account  of  the  manner  in  which  they  have 
been  conducted.  The  farmers  have  been  asked  to  use  the  feeds  systematically  and 
in  accordance  with  general  instructions  which  we  have  given.  In  most  cases  the 
work  of  sampling  and  weighing  the  feeds  and  the  testing  of  the  milk  has  l)een  done 
by  men  whom  we  have  selected  and  I  have  confidence  in  the  result. 

W.  H.  Jordan.  Mr.  Chairman,  I,  too,  want  to  express  my  appreciation  of  this  sort 
of  work.  The  especially  good  feature  in  it  is  that  it  has  been  directed  toward  cor- 
recting what  is  a  definite  error  in  certain  lines  of  practice.    I  might  illustrate  what 
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I  mean  by  referring  to  an  experiment  which  we  tried  on  Long  Island.  I  found  upon 
Long  Island,  soon  after  going  to  New  York  to  work,  that  the  farmers  Avere  wedded 
to  two  things  in  their  practice — the  use  of  a  ton  of  fertilizer  per  acre  in  growing 
potatoes  and  the  use  of  fertilizer  containing  10  per  cent  of  potash.  It  seemed  to  me 
that  there  was  a  chance  to  illustrate  by  an  effective  experiment  the  advantage  of  a 
change  in  that  practice  in  that  particular  locality.  I  wanted  to  determine  whether 
the  farmers  would  still  continue  t(^  harbor  their  error  in  their  practice  when  they 
were  shown  that  better  results  could  l)e  obtained.  We  began  a  vseries  of  experiments 
with  reference  to  those  two  points  upon  12  acres  of  land  located  on  four  farms  which 
were  }»laced  under  our  control.  The  experiments  were  essentially  cooperative, 
because  they  were  carried  on  by  the  farmers  imder  our  direction.  Persons  from  our 
local  ofhce  visite<l  the  work  from  time  to  time  and  gave  necessary  directions,  and  one 
of  the  farmers  on  wliosc  land  the  experiment  was  conducted  took  especial  pride  in  it, 
and  was  useful  in  calling  the  attention  of  the  farmers  in  the  neighborhood  to  what  was 
going  on.  1  am  not  going  into  the  question  of  what  we  found,  but  I  know  that  there 
has  been  a  change  of  opinion  on  that  matter  in  that  locality,  due  to  those  experi- 
ments. It  seems  to  me  it  is  an  admirable  means  of  illustrating  a  good  thing,  and  of 
showing  the  faults  in  some  practice  which  may  ol)tain  among  the  farmers,  and  is 
deserving  of  our  heartiest  commendation. 

I.  P.  Rol)erts,  of  New  York,  read  the  following  paper: 


Our  New  Aciriculturat.  Industrv. 


Civilization  appears  to  create  a  desire  for  butter  and  sugar,  particularly  the  latter. 
It  is  noticeable  tliat  the  consum])tion  of  sugar  l)y  nations  that  are  not  highly  civilized 
is  very  nuich  less  per  capita  than  by  those  we  may  call  the  highly  civilized  nations. 
The  following  table  illustrates  this  fact: 


Con>^rnnption  of  sugar  per  capita  for  1894-95. 


Germany  

France.".  

England  

Average 


Pounds, 


6.65 
10.94 


United  States  (1894-95),  62.60  pounds.  ^ 

The  great  consumption  of  sugar  per  capita  in  England  is  due  to  the  vast  quantities 
of  sugar  used  in  the  manufacture  of  jellies  and  jams  for  exportation.  Just  how  much- 
is  used  outside  for  ordinary  culinary  purposes  can  not  be  determined. 

The  total  production  of  sugar  of  all  countries  for  1899-1900  was  as  follows: 


Total  production  of  mgar  in  the  irorld,  1899-1900. 


All  conntrie.s. 


I  Gross  tons.  H 


United  States. 


Cane  sugar 
Beet  sugar. 

Total 


•2. 839.500  ''\  Cane  sugar 
5,607.944     Beet  sugar. 

8,447,444  \.         Total  . 


132,000 
72, 944 


In  addition  to  the  204,944  tons  produced  in  the  L^nited  States  the  Hawaiian 
Islands  produced  275,000  tons;  Porto  Eico,  50,000  tons;  the  Philippine  Islands,  for 
export,  40,000  tons;  total,  United  States  and  her  dependencies,  569,944  tons. 

The  normal  exportation  from  the  Philippine  Islands  is  about  200,000  tons. 


125 


The  United  States  produces  2.4  per  cent  of  the  sugar  crop  of  the  world,  and  the 
United  States  and  her  dependencies  6.7  per  cent  of  the  same. 

The  consumption  of  sugar  in  the  United  States  for  1899-1900  was  2,040,676  tons,  or 
24.2  per  cent  of  all  of  the  sugar  produced  in  the  world.  The  United  States  imports 
90  per  cent  of  the  sugar  consumed  and  pays,  in  round  numbers,  $100,000,000  annu- 
ally for  sugar.  In  some  years  this  equals  the  total  receipts  from  wheat  and  flour 
exported. 

When  Ave  consider  the  adaptability  of  the  United  States  for  beet-sugar  production, 
it  is  found  that  the  larger  portion  of  our  country  is  unsuited  to  the  production  of  the 
sugar  beet  on  account  of  climate  or  soil  or  moisture  conditions.  However,  there  are 
immense  areas  that  are  as  well  adajoted  to  growing  beets  as  the  best  districts  of  Ger- 
many or  France. 

Agricultural  conditions  are  so  different  in  America  from  those  found  in  European 
countries  that  methods  of  production  must  be  materially  modified.  It  may  be  said 
that  the  American,  if  he  is  fully  successful,  will  have  to  learn  new  methods  of  both 
tillage  and  manufacture.  The  American  usually  takes  up  new  industries  quickly 
and  comprehends  the  salient  points  promptly.  Already  there  are  many  farmers 
producing  beets  at  profits  far  exceeding  the  profits  realized  in  the  production  of 
milk,  grain,  grass,  and  even  nursery  stock.  American  ingenuity  and  American 
enterprise  may  be  depended  upon  to  offset  the  less  liberally  paid  workmen  of  Euro- 
pean countries. 

The  shiftless  farmer  will  never  learn  to  raise  sugar  beets  profitably,  and  it  may  be 
said  that  we  have  many  of  this  class;  but  scattered  through  all  of  the  sugar-beet  dis- 
tricts are  found  many  men  who  have  learned  to  apply  rational  methods  of  tillage  and 
see  clearly  that  the  good  tillage  required  for  successful  beet  culture  will  eventually 
result  in  increased  profits  in  the  production  of  wheat,  corn,  and  other  standard  crops. 
It  is  a  notorious  fact  that  wherever  sugar-beet  culture  has  been  successfully  intro- 
duced in  the  rotation,  the  yield  of  r»ther  crops  has  been  greatly  increased  and  the 
price  of  land  augmented,  sometimes  as  much  as  100  per  cent. 

The  real  problem  in  the  Ignited  States  to-day  is  not  whether  there  are  enough  acres 
suited  to  the  sugar  l^eet,  but  are  there  enough  farmers  of  sufficient  skill,  thorough- 
ness, and  patience  to  make  the  cultivation  of  the  sugar  beet  profitable  and  a  perma- 
nent industry?  The  ordinary  yield,  which  in  Xew  York  is  from  12  to  14  tons  per 
acre,  can  not  be  taken  as  a  standard  to  judge  of  the  future  industry,  for  some  farmers 
are  now  securing  15  to  20  and  even  25  tons  per  acre  of  beets  which  contain  more  than 
12  per  cent  of  sugar. 

One  hundred  and  fifty-two  farmers  who  raised  beets  for  the  Binghamton,  N.  Y., 
factory  the  first  season  it  Avas  operated  grew  250  acres,  Avhich  averaged  14  tons  per 
acre. 

The  question  arises:  Is  there  room  for  Avide  extension  of  the  industry;  and  if  so, 
what  help  are  the  experiment  stations  Avilling  or  ready  to  giA'e  to  this  great  new  farm 
crop?  The  number  of  factories  in  operation  in  the  United  States  in  1899  Avas  34, 
with  a  combined  capacity  for  handling  21,500  tons  of  beets  daily.  It  will  take  more 
than  30  factories  of  the  capacity  of  the  one  at  Binghamton,  or  20  of  the  capacity  of 
the  ncAv  factory  just  completed  at  Lyons,  X.  Y.,  to  produce  the  sugar  consumecl  by 
the  people  of  the  State  of  Xcav  York  alone. 

Xine  factories  were  operated  in  the  State  of  Michigan  in  1899,  and  I  am  credibly 
informed  that  one  milk-condensing  factory  in  that  State  used  more  sugar  in  SAveeten- 
ing  the  condensed  milk  than  all  of  these  factories  produced.  If,  then,  Ave  ever  come 
to  produce  all  of  the  sugar  Ave  require  for  home  consumption  and  a  surplus  for  export, 
what  better  AvaA'  of  disposing  of  it  could  be  found  than  by  selling  it  to  foreign  coun- 
tries in  the  forni  of  condensed  milk?  We  should  be  folloAving  in  a  logical  Avay  the 
example  of  Great  Britain,  or  rather  be  improAdng  upon  that  example,  for  she  has  to 
purchase  the  sugar  which  is  incorporated  in  jellies,  jams,  and  the  like,  AvhilcAve  could 
easily  produce  all  the  sugar  that  would  be  needed,  for  the  milk-condensing  factories. 
Here,  as  it  seems  to  me,  are  two  grand  openings  for  the  experiment  stations — the 
combining  of  sugar  AA'ith  other  products  for  export,  and  the  production  of  sugar  by 
our  OAvn  farmers.  I  speak  of  the  experiment  stations  taking  hold  of  this  Avork  because 
the  conditions  in  America,  as  I  have  said  before,  are  so  different  from  those  found  in 
Europe  that  all  conclusions  which  haA^e  been  reached  in  the  last  half  century  by 
France  and  Germany  Avili  have  to  be  tested.  It  is  probable  that  Ave  shall  find,  as  Ave 
did  in  the  German  'maintenance  ration,  that  Avhat  is  true  in  a  foreign  country  is  not 
necessarily  true  in  the  United  States. 

In  most  of  the  States  the  areas  suited  to  bee^  culture  have  been  fairly  well  defined. 
This  is  a  great  point  gained,  as  it  Avill  prcA'ent  the  effort  to  raise  sugar  beets  outside 
of  the  belt  Avhich  is  known  to  be  Avell  adapted  to  their  culture.  ^Idy  I  be  pardoned 
for  mentioning  some  of  the  questions  Avhich  need  further  study. 
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First,  the  adaptation  of  varieties  to  different  localities.  We  are  now  virtually  rais- 
incr  l)nt  aV)ont  two  varieties.  It  will  no  doubt  be  found  that  in  beet  culture,  as  in 
wlieat  culture,  each  well-defined  section  will  need  a  special  variety.  Some  200  or  300 
varieties  of  wheat  have  been  cultivated  and  each  variety  is  irrown  in  the  best  possible 
manner  in  a  certain  restricted  area.  So  my  thought  is  that  there  is  a  wide  tield  here 
in  the  testing  of  varieties  and  in  the  originating  of  new  varieties  for  the  stations. 

Again,  the  effects  of  different  kinds  of  fertilizers  and  of  different  forms  of  the  ssime 
fertilizer  on  the  crop  have  not  been  certainly  determined.  In  Europe  it  is  said  that 
sulphate  of  potash  gives  far  better  results  than  muriate,  but  all  of  the  experiments  in 
this  country,  so  far  as  I  have  heen  able  to  study  them,  do  not  lead  to  the  same  con- 
clusion. Muriate  of  potash  seems  to  produce  quite  as  good  a  (]uality  of  l)eet  as  does 
the  sulphate,  and  is  much  cheaper.  Some  experiments,  thougli  they  ha\  e  not  been 
carried  on  long  enough  to  speak  positively,  indicate  that  much  may  be  done  to 
improve  the  quality  of  the  beet  by  using  certain  kinds  of  fertilizers  and  that  the 
yield  may  be  largely  increased  without  seriously  diminishing  the  quality  by  certain 
kinds  of  farm  manures. 

Not  euough  definite  experiments  have  yet  been  conducted  to  prove  that  subsoiling 
is  beneficial  in  most  cases.  Xo  information  whatever  is  yet  at  hand  in  the  United 
States  to  indicate  what  rotation  will  be  the  most  rational  when  the  sugar  l)eet  is 
brought  into  general  cultivation.  Some  experiments  seeui  to  indicate  that  most  of 
the  fertilizing-  material  had  better  be  placed  deep  in  the  ground,  and  not  near  the 
surface.  With  other  crops  we  come  to  the  general  conclusion  that  commercial  fer- 
tilizers, at  least,  should  l)e  applied  near  the  surface,  but  with  sugar  beets  the  indications 
are,  though  it  has  not  been  proven,  that  better  results  are  secured  by  working  the 
fertilizer  well  into  the  soil. 

The  value  of  refuse  pro(hicts  of  the  factories  alone  should  attract  the  attention  of 
the  experiment  station.  There  are  three  by-products — the  pulp,  the  unsalable  refuse 
molasses,  and  the  lime  refuse.  What  are  they  worth  to  the  farmer  or  the  manufac- 
turer? What  can  the  stations  do  to  help  utilize  these  l)y-products?  The  molasses 
alone,  produced  in  vast  (juantities,  contains  about  50  per  cent  of  sugar,  which  can 
not  be  crystallized  l>ecause  of  the  i)reseiice  of  iM)tash  and  other  foreign  substances. 

There  are  also  certain  difhcult  t)roblems  arising  each  year  in  working  the  beets, 
growing  out  of  different  agricultural  conditions,  as  different  soils,  climate,  and  differ- 
ent practices  of  fertilization.  It  may  be  said  that  neai'ly  all  of  these  problems  have 
to  do  with  the  manufacturer  rather  than  with  the  farmer.  (Jii  the  other  hand,  it 
may  be  said  that  if  the  l)y-products  can  l)e  made  useful  the  manufacturer  can  afford 
and  probal)ly  will  pay  to  the  farmer  a  higher  price  foi'  the  beets  than  he  could  or 
would  if  the  l)y-products  were  not  utilized.  The  manufacturer  and  the  farmer  are 
so  intimately  connected  in  the  production  of  sugar  that  to  help  one  always  helps  the 
other.  The  experiment  stations  were  certainly  estaVjlished  to  give  aid  and  assistance 
to  the  farmer.  Then  it  logically  follows  that  if  they  can  aid  in  introducing  and  per- 
fecting a  great  new  industry  that  gives  promise  of  giving  to  the  farmers  in  the  sugar- 
beet  belt  850,000,000  annually  certainly  the  stations  slK)u]d  take  a  lively  interest  in 
sugar-beet  production.  I  have  assumed  that  one-half  of  the  8100,000,000  which  has 
been  paid  annually  in  the  past  to  other  countries  for  sugar  will  land  in  the  pockets 
of  the  farmers  wlren  we  learn  to  produce  enough  sugar  for  the  United  States.  It  is 
probable  that  the  other  $50,000,000  will  go  into  the  pockets  of  those  who  manufac- 
ture the  sugar  machinery,  the  workmen  in  the  factories,  and  the  capitalists  who  fur- 
nish the  means  for  erecting  the  sugar  plants. 

With  a  large  number  of  efficient  experiment  stations  in  the  land,  all  of  which,  I  pre- 
sume, are  competent  to  aid  in  some  way  in  stopping  the  annual  drain  of  8100,000,000, 
equal  often  in  value  to  the  total  exports  of  v/heat  and  flour,  are  we  not  failing  to  do 
our  entire  duty  to  the  nation  unless  eventually  we  stop  this  vast  drain  on  our  finan- 
cial resources?  These  facts  and  suggestions  are  not  given  in  any  fault-finding  spirit, 
but  with  the  hope  that  the  subject  of  sugar-beet  production  and  of  sugar  in  the  United 
States  may  receive  far  more  attention  in  the  future  than  it  has  in  the  past.  I  trust 
that  at  no  distant  day  the  stations  situated  in  the  sugar  belt  may  cooperate  in  their 
effort  to  solve  the  many  unsolved  problems  of  this  new  industry. 

I.  P.  Roberts  (in  reply  to  a  question  by  W.  A.  Henry).  .1  will  say  very  briefly 
that  one  beet-sugar  factory  has  been  in  operation  for  a  year  in  our  immediate  locality, 
another  has  been  built  this  season,  and  another  factory  will  probably  be  built  next 
year. 

B.  Dyer,  of  London,  England.  At  Rothamsted  sugar  beets  have  been  grown  with 
success  for  a  great  many  years,  and  upon  the  same  land  provided  the  proper  fertiliz- 
ers were  used.    The  largest  crop  ever  taken  from  the  soil  has  recently  been  harvested. 
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On  motion  of  W.  (J.  Atwater,  seconded  by  C.  D.  Woods,  the  chairman  was 
instructed  to  lay  before  the  convention  in  general  session  a  resolution  of  o-reeting  to 
Prof.  S.  W.  Johnson  and  of  regret  at  his  inability  to  be  present  at  the  convention  (see 
p.  93). 

T.  S.  Gold,  secretary  of  the  Connecticut  State  Board  of  Agriculture,  was  introduced, 
and  spoke  as  follows: 

Mv.  President  and  Gentlemen:  I  allow-ed  myself  to  be  absent  this  afternoon  in 
order  to  spend  an  hour  with  our  old  friend,  Professor  Johnson,  the  Nestor  of  agricul- 
tural chemistry  in  the  United  States,  at  his  residence.  I  found  him  very  comfortable, 
and  passed  a  pleasant  hour  with  him.  He  is  not  able  to  come  out  in  this  weather,  but 
is  still  quite  comfortable  and  happy  in  his  home.*  I  speak  of  him  as  the  nestor  of 
agricultural  chemistry.  Professor  Johnson  was  employed  by  the  State  Board  of 
Agriculture  and  l  )y  the  State  Agricultural  Society  in  the  early  fifties  to  make  analyses 
of  commercial  fertilizers  in  this  State.  His  work  was  done  here  in  the  laboratory  of 
the  Sheffield  Scientific  School  for  a  number  of  years,  and  the  results  of  his  lal3ors 
were  published  at  that  time  and  were  regarded  as  authority  upon  those  matters. 
Later  he  was  employed  by  the  State  Board  of  Agriculture  to  continue  that  same  work. 
These  are  instances  in  the  history  of  the  work  of  the  experiment  station  previous  to 
the  fact  ])eing  known  that  there  was  such  a  thing  as  an  experiment  station  among  us. 
There  are  a  very  few  people  remaining  F^nong  us  familiar  with  the  conditions  and 
circumstances  as  they  existed  in  those  early  days. 

When  we  came  to  talk  a])Out  s.n  experiment  station  throughout  the  State  we  found 
some  friends  that  were  very  powerful  su|>porters  of  the  idea,  and  prominent  among 
them  I  recall  that  man  of  all  learning,  Elihu  Burritt.  the  learned  blacksmith,  a  man 
who  was  the  most  learned  in  all  the  languages  of  the  world  that  we  ever  had  in 
America,  and.  perhaps,  in  the  world:  and  a  man  who.  in  his  efforts  to  produce  uni- 
versal peace  among  the  nations,  stood  before  kings  and  queens  and  emperors  and 
advocated  the  principles  of  universal  truth.  He  was  mach  interested  in  the  subject. 
He  was  perfectly  enthusiastic  with  the  i«iea  an*!  with  the  work  of  the  experiment 
station.  It  gave  us  a  wonderfully  irood  send  r»ff  here  in  Connecticut  to  have  him 
advocate  the  expeiiment  station.  We  found  others  of  a  similar  character,  to  whom 
this  new  idea  was  a  matter  of  the  highest  interest,  an^l  with  such  men  as  promoters 
we  were  enabled  to  carry  fr)r\\  ard  the  work  which  resulted  in  the  estaljlishment  of 
an  experiment  station  in  this  State,  and  from  that  ultimately  throuo-hout  the  country. 
Professors  Johnson,  Atwatei-,  and  Bi-ewer  were  the  men  that  we  relied  upon  here  to 
bring  this  subject  to  the  knowledge  of  the  people. 

I  will  not  take  up  your  time  with  any  further  reminiscences  of  tliese  matters.  I 
am  very  happy  to  have  met  you  here  and  rejoice  with  you  in  the  success  of  your 
work,  and  I  thank  you  for  your  kind  attention. 


SECTION  ON  HORTICULTURE  AND  BOTANY. 


Meetings  of  this  section  w^ere  held  on  the  afternoons  of  Xoveinber  13,  15,  1900,  S. 
A.  Beach,  of  New  York,  the  chairman  presiding. 

In  the  absence  of  the  secretary,  P.  H.  Rolfs,  of  South  Carolina,  J.  Craig,  of  Xew^ 
York,  w^as  made  acting  secretar}^ 

The  following  paper,  prepared  by  A.  F.  Woods,  of- the  United  States  Department 
of  Agriculture,  was  presented  by  W.  T.  Swingle,  of  that  Department. 

Plant  Physiology  in  Relation  to  Horticultuee  and  Agriculture. 

The  ground  which  plant  physiology  covers  is  pretty  well  defined  in  most  botani- 
cal literature.  There  is  a  tendency  for  purposes  of  classification  and  division  of 
labor  to  make  arbitrary  distinctions  between  the  various  phases  of  botanical  study 
and  we  recognize  these  as  necessary  and  helpful. 

Morphology,  anatomy,  and  physiology,  as  well  as  so-called  systematic  botany,  are 
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each  iniportant  aspects  of  botanical  investigation,  and  in  order  to  obtain  a  correct 
knowledge  of  the  life  of  any  plant  it  must  be  examined  from  all  these  points  of  view. 

Each  one  of  them  includes  to  a  certain  extent  all  of  the  others.  The  general  and 
special  structure  and  morpliology  of  an  organism  are  just  as  much  expressions  of  its 
life  as  is  the  production  and  storing  of  starch,  they  are  therefore  fundamentally 
physiological.  For  the  i)ractical  j^urposes  of  this  paper  I  shall  consider  physiology 
in  its  ])roader  meaning  as  e(iuivalent  to  biology,  the  study  of  the  life  of  the  plant  in 
all  its  relations.  The  bearing  of  this  study  upon  horticulture  and  agriculture  must 
be  considered  from  the  standpoint  of  the  practical  farmer  and  practical  horticulturist 
as  well  as  from  that  of  the  teacher  and  investigator.  The  number  of  trained  farm- 
ers and  trained  practical  horticulturists  is  being  rapidly  increased  through  the 
excellent  work  of  our  agricultural  colleges.  We  look  to  the  men  and  women  from 
these  institutions  Avho  go  from  them  back  to  the  farms  and  nurseries  to  make  farm- 
ing a  study  and  a  professir)n  as  well  as  a  means  ol  subsistence.  The  botanical  as 
well  as  the  other  training  given  has  l)een  repeatedly  and  carefully  considered  by 
this  association  with  the  result  that  an  examination  of  the  courses  of  study  in  the 
various  agricultural  colleges  to  day  indicates  a  decided  appreciation  of  the  practical 
training  necessary,  especially  in  the  various  phases  of  botanical  work.  It  is  Avidely 
reel  >gnized  that  the  general  farmer  should  have  a  reasonably  clear  idea  of  the  rela- 
tionship, structure,  and  physiology  of  the  representative  groups  of  plants  making  up 
the  vegetable  kingdom,  such  as  is  given  in  a  number  of  our  text-books  of  botany, 
accompanied  by  a  study  of  representative  plants  themselves.  He  should  know 
something  al)out  bacteria,  fungi,  and  alg?e,  as  well  as  the  higher  plants.  He  should 
know  something  of  the  beneficial  and  harmful  relations  of  bacteria,  fungi,  and  algse 
to  higher  plants,  and  learn  in  general  how  to  guard  against  the  harmful  and  pro- 
mote the  development  of  the  beneficial  species. 

Having  this  knowledge  he  will  know  the  reason  for  a  great  many  rules  and  prac- 
tices Avhich  the  uneducated  grower  of  plants  follows  in  an  unintelligent  and  auto- 
matic way,  and  knowing  the  reason  he  can  vary  the  practice  often  to  suit  his  special 
needs.  He  can  keep  in  touch  with  and  make  use  of  improved  methods  of  crop  pro- 
duction and  marketing.  He  will  appreciate  the  experiment  stations  and  the  help 
they  can  give  liim  and  can  cooperate  intelligently  with  tliem.  Some  of  these  gener- 
ally trained  practical  men  are  already  cooperating  with  the  experiment  stations  and 
the  Department  of  Agriculture  as  observers  and  in  carrying  out  field  experiments, 
especially  in  the  treatment  of  diseases  of  crops. 

For  the  teacher  and  investigator  it  is  of  course  recognized  that  the  broadest  and 
most  thorough  training  is  required.  Some  of  the  young  men  and  women  who  come 
to  our  colleges  will  become  teachers  and  investigators  in  some  line  of  botany  or 
horticulture. 

It  may  be  that  in  some  colleges  only  the  foundation  training  is  possible.  In  others 
special  training  in  some  branch  of  the  work  can  also  be  obtained.  Those  who  want 
to  prepare  themselves  for  teachers  and  investigators  may  need  to  go  to  several 
places  for  post-graduate  work.  The  teacher  must  be  able  to  thoroughly  appreciate, 
in  case  he  is  a  specialist,  the  relation  of  other  lines  of  investigation  to  his  own.  The 
physiologist  who  has  no  love  for  systematic  botany,  morphology,  or  anatomy  is 
not  thoroughly  in  touch  with  his  science  and  will  not  be  able  to  accomplish  as 
much  of  value  as  the  broader-minded  student  who  turns  all  of  these  into  physi- 
ology. The  broadest  botanical  training  should  be  encouraged  if  not  insisted  upon 
as  a  basis  for  special  work  either  as  teacher  or  investigator.  For  example.  What  is 
required  of  the  physiologist  in  the  practical  work  as  a  teacher  or  investigator?  In 
the  first  place,  he  must  have  a  clear  idea  of  the  genetic  relationship  so  far  as  known 
of  the  rex^resentative  genera  of  the  vegetable  kingdom;  he  must  know  their  general 
anatomy,  morphology,  and  physiology,  including  pathology.  He  must  be  familiar 
with  their  mutual  and  environmental  relationships  (ecology).  He  must  know  how 
to  study  plants  by  the  most  accurate  and  scientific  methods  from  all  these  aspects. 
Then  if  he  is  to  make  the  strictly  physiological  aspect  the  focus  of  his  thought  and 
work  he  will  have  to  take  this  up  in  detail,  and  perhaps  finally  select  some  special 
problems,  in  the  study  of  which  he  may  become  a  master.  Besides  his  biological 
training  he  will  need  a  thorough  knowledge  of  general  chemistry,  especially  so-called 
organic  and  physiological  chemistry;  also  of  physics  and  geology,  with  special  refer- 
ence to  soils  and  climatology.  This  is  too  often  neglected  by  biologists  with  the 
result  that  they  are  unable  to  get  down  very  far  below  the  surface  of  biological  investi- 
gation. This  lack  can  not  be  supplemented,  as  a  rule,  by  calling  in  a  chemist  or  a 
physicist.  It  is  the  composite  of  these  that  is  necessary  to  meet  the  demands  of 
physiological  work.  Through  all  there  must  be  a  keen  appreciation  of  the  applica- 
tion of  pure  science  to  the  great  economic  problems  in  horticulture  and  agriculture. 
There  is  just  as  much  scientific  value  in  studying  the  physiology  of  corn,  tobacco,  or 
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the  sugar  beet,  with  special  reference  to  economic  ends,  as  there  is  in  studying  some 
rare  alpine  or  deep-sea  plant  of  no  economic  importance,  though  facts  ol/tained  by 
study  of  the  latter  may  l:>e  of  scientific  and  practical  value.  A  thorough  knowledge 
of  scientific  German  and  French  is  also  an  absolute  necessity,  and  a  general  college 
training  is  taken  for  granted.  This  is  not  an  outline  of  an  ideal  training,  but  a  con- 
servative statement  of  the  demands  of  the  day.  The  Department  of  Agriculture  and 
the  State  experiment  stations  want  such  men.  It  is  easy  to  find  partly  trained  men, 
but  those  with  well-rounded  training  are  scarce. 

We  quite  agree,  at  least  as  far  as  physiology  is  concerned,  with  the  opinion  so 
often  expressed  at  the  meetings  of  this  Association,  namely,  that  the  experimental 
work  of  the  stations  should  not  be  left  to  men  who  have  their  hands  full  of  teaching. 
It  is  helpful  to  the  college  and  the  station  to  be  in  closest  touch  each  with  the  other, 
and  both  require  men  of  thorough  training  and  natural  or  cultivated  taste,  either  for 
the  college  work  on  the  one  hand  or  the  work  in  the  station  on  the  other.  I  am 
speaking,  of  course,  for  the  botanical  work,  especially  physiological  botany.  The 
various  experiment  stations  under  State  and  Xational  control  have  already  elucidated 
many  problems  in  practical  agriculture  and  horticulture,  which  are  of  the  greatest 
importance  to  the  farmer  and  fruit  groAver.  It  is  the  V)usiness  of  the  physiologist  of 
the  station  to  see  that  those  for  whom  he  is  laljoring  get  the  benefit  of  all  improve- 
ments in  crop  production  and  marketing  wherever  they  may  he  discovered,  so  far, 
at  any  rate,  as  they  come  within  the  scope  of  his  vrork  and  can  be  adapted  to  his 
region.  Take,  for  example,  cereal  culture.  Only  a  few  growers  of  wheat,  oats,  rye, 
and  Ijarley  make  any  attemi)t  to  prevent  the  annual  ravages  of  "smuts,"  though 
everyone  of  them,  with  tlie  ])Ossib](-  exception  of  corn  smut,  can  be  easily  and 
cheaply  prevented.  It  is  also  known  that  two  serious  leaf-spot  diseases  of  the  sugar 
beet  can  be  controlled  at  little  cost  by  spraying  with  Bordeaux  mixture.  The  reduc- 
tion in  sugar  content  of  the  diseased  ])eets  is  enough  to  make  the  difference  between 
profit  and  loss  in  many  cases,  yet  year  after  year  the  disease  is  permitted  to  develop. 
The  same  is  true,  though  to  a  less  extent,  of  the  l)lack  and  brown  rot  of  the  grape, 
the  leaf  blights  of  jtomaceous  fruits,  peach-leaf  curl,  an<i  numerous  other  diseases. 
The  horticulturists,  as  a  rule,  are  ahead  of  the  farmers  in  the  application  of  the 
results  of  scientific  research  to  their  ])usiness.  These  improvements  can  not  be 
brought  about  simply  througli  tlie  ]>ublication  <)i  bulletins.  The  farmer  must  see  the 
thing  done  before  he  can  appreciate  it  and  do  it  himself.  This  means  lots  of  r»l:)ject 
teaching  in  many  communities,  and  much  careful  supervision  until  the  metliods  are 
well  understood  by  a  very  larg^e  numl)err)f  ]  )ractical  men,  and  they  learn  that  it  pays. 
Much  of  the  station  physiologist's  work  should  therefore  be  on  the  farms  and  in  the 
orchards  of  his  State.  In  my  opinion  this  personal  work  of  popularizing  what  is 
already  known  is  the  work  tliat  most  needs  to  be  d()ne  for  the  next  few  years.  The 
graduates  of  our  colleges  of  agriculture  will  help  materially  in  this,  but  they  are  at 
present  too  few  to  leaven  the  lump.  C  are  must  be  taken  that  no  student  is  sent 
out  as  trained  in  agriculture  or  horticulture  who  does  not  understand  these  things. 
I  am  sorry  to  say  tliatin  some  cases  college  graduates  who  have  taken  the  civil  service 
examination  in  physiology  and  jjathology  as  scientific  assistants  in  the  Department  of 
Agriculture  have  failed  on  the  subject  of  treatment  of  diseases.  One  answer  to  the 
question  "  What  is  the  composition  of  Bordeaux  mixture  and  how  is  it  made  and 
used?"  may  indicate  how  little  is  sometimes  known  of  these  subjects  even  by  those 
who  are  supposed  to  know  something  about  them.  The  answer  was  about  like  this: 
"Bordeaux  mixture  is  a  sauce  made  of  mint,  red  pepper,  mustard,  and  some  other 
things  I  have  forgotten,  and  when  applied  to  roast  meats  is  very  appetizing. ' '  It  may 
be  that  this  young  man  had  taken  a  course  in  cooking;  at  any  rate,  he  had  neglected  to 
learn  anything  about  plant  diseases  and  their  treatment.  But  while  there  are  many 
who  fail  there  are  also  many  who  show  a  very  creditable  knowledge  of  these  practical 
applications  of  science  to  agriculture  and  horticulture.  These  men  and  women  may 
aid  the  work  of  the  station  in  a  most  decided  manner. 

The  physiologist  who  keeps  in  personal  touch  with  the  industries  he  is  endeavor- 
ing to  help  will  come  to  understand  their  needs  and  solve  problems  that  could  never 
be  understood  or  solved  in  any  other  way.    Let  us  preach  and  do  personal  work. 

It  may  be  of  interest  now  to  briefly  consider  some  of  the  more  important  problems 
demanding  special  consideration  by  investigators  engaged  in  physiological  work. 

PATHOLOGY. 

In  pathology  there  is  an  almost  inexhaustible  field.  Only  a  fevr  of  the  more  com- 
mon diseases  have  received  thorough  investigation,  and  some  which  have  been  studied 
the  most,  like  peach  yellows  and  the  California  vine  disease,  are  still  unsolve(^l  prob- 
lems.   Others,  like  the  Monilia  fruit  rots  and  the  rusts  of  cereals  and  other  plants, 
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still  rerjuire  iniirh  study  from  the  standpoint,  on  the  one  hand,  of  the  physiology  and 
Hie  histi  )ry  of  tlit^  fiiiiyi  causing  tht-ni.  and.  on  the  other  hand,  of  the  causes  of  sus- 
eeptiljility  and  resistance  in  the  host  plant.  Xo  thorou'jhly  successful  and  practical 
preventive  treatment  is  kn^  »wn  for  either  the  ^lonilia  fruit  rots  or  the  cereal  rusts. 
Tlie  annual  loss  to  the  cuuntry  frum  these  two  classes  of  disease  alone  is  many  mil- 
lions of  dollars. 

It  is  in  connecti(;)n  with  this  class  of  diseases  especially  that  the  securing  of  resist- 
ant sorts,  either  by  selection  or  hyl)ridizing  or  both,  assumes  great  importance. 
When  this  work  of  breeding  is  Ijacked  u])  l)y  the  knowledge  of  the  causes  of  resist- 
ance in  the  cases  in  hand  the  work  of  securing  the  resistant  sorts  with  other  qualities 
desirable  Avill  be  simplified. 

As  an  example  of  what  I  mean  in  this  connection,  permit  me  to  illustrate  from  some 
of  my  own  experiments.  During  the  investigation  of  the  so-called  Bermuda  lily  dis- 
ease we  found  that  certain  lily  plants  were  very  much  liked  by  aphides,  while  others 
were  avoided  by  them.  The  jdants  which  the  aphides  liked  and  thrived  on  were 
very  sensitive  to  their  punctures,  the  tissues  of  the  leaf  reacting  by  the  formation  of 
a  light-colored  spot,  the  cells  of  which  gradually  died.  These  same  plants  were  also 
found  to  be  very  sensitive  to  the  work  of  the  "bulb  mite."  At  first  the  only  con- 
stant difference  observed,  associated  with  this  phenomenon,  was  one  of  a  chemical 
nature.  The  sensitive  plants  were  found  to  contain  a  smaller  amount  of  soluble 
reserve  albumens  and  a  larger  amount  or  greater  activity  of  certain  oxidizing  enzyms, 
especially  oxidase  and  peroxidase.  This  was  also  accompanied  by  a  decrease  in  the 
tannin  content.  esi)ecially  of  the  cells  surrounding  the  vascular  tissue,  from  which 
region  alone  the  aphides  draw  their  nourishment.  It  was  further  found  that  the 
increase  of  the  oxidizing  enzyms  inhibited  the  action  of  translocation  diastase,  and 
consequently  the  formation  and  movement  of  sugars  and  reserve  proteids,  to  the 
growing  ])arts.  It  was  then  observed  that  these  sensitive  plants  were,  as  a  rule,  of 
slower  growtii  than  the  resistant  plants  and  of  somewhat  lighter  color,  making  it 
possilde  to  determine  by  general  a])pearance  with  some  degree  of  accuracy  what 
plants  would  be  most  and  what  least  susceptible  to  injury  by  aphides.  It  is  well 
known  that  aphides,  as  a  rule,  dislike  tannin;  hence  the  reduction  of  tannin,  with  the 
sluggish  movement  of  reserve  sugars  and  proteids  in  the  plants  rich  in  oxidizing 
enzyms,  probably  explains  why  these  plants  are  liked  by  aphides.  The  pathological 
reaction  in  these  latter  plants  also  appears  to  be  due  to  increased  oxidation  in  the 
cells  surri:>un<Iing  the  puncture. 

The  jjlants  which  are  not  liked  hy  aphides  and  which  do  not  react  to  their  punc- 
tures are  rich  in  reserve  proteids  and  sugars  and  tannins,  and  p(jor  in  oxidizing 
enzyms.  The  same  was  found  to  be  true  for  carnations  and  other  pinks  and  for  a 
number  of  other  plants  investigated.  It  is  thus  possible  to  select  resistant  cuttings 
or  seedlings  even  in  the  absence  of  aphides.  The  resistance  may  be  increased  by 
increasing  the  tannin  content  of  the  cells  which  goes  with  increased  activity  of  the 
chloroplasts  and  the  formation  and  translocation  of  sugars  and  reserve  proteids. 

The  grape-growing  industry  of  Europe  depends  on  the  resistance  of  the  roots  of  the 
American  vines  to  phylloxera.  The  commercial  success  of  apples  in  Australia  is  said 
to  depend  in  a  large  measure  on  the  resistance  of  the  varieties  grown  to  the  American 
apple-root  aphis.  There  is  a  similar  variation  in  the  resistance  of  individuals  and 
especially  of  varieties  of  all  crops  to  insect  and  plant  parasites  as  well  as  to  adverse 
climatic  and  soil  conditions.  What  is  the  explanation  of  this  resistance,  and  how 
may  it  be  maintained  and  increased? 

The  logical  procedure  is  to  find  the  cause  of  resistance  and  then  proceed  by  selec- 
tion and  hybridizing  to  fix  and  increase  it.  In  practice,  however,  we  must,  as  a 
rule,  accept  the  fact  of  resistance  and  proceed  to  select  from  this  starting  point. 

AVork  of  this  kind  is  necessarily  slow,  but  it  offers  great  rewards  for  patient  and 
intelligent  investigation.  The  same  may  be  said  in  regard  to  the  whole  broad  field 
of  the  improvement  of  crops  from  all  standpoints  by  breeding. 

XUTRITIOX. 

In  the  field  of  plant  nutrition  there  are  many  problems  of  great  economic  mterest 
demanding  consideration  by  physiologists.  The  improved  methods  of  deteim.nmg 
the  chemical  and  physical  composition  and  structure  of  soils  have  made  it  possil:>le 
to  work  out  with  greater  accuracy  the  relation  of  cro^JS  to  soil  conditions,  especially 
to  moisture  variations  and  consequent  changes  in  salt  concentration.  Some  of  these 
changes  produce  pathological  conditions,  especially  when  the  salt  content  is  unusu- 
ally high,  as  in  the  alkali  areas.  Some  of  the  most  serious  root  rot  diseases  in  the 
Southwest,  as,  for  example,  in  the  Pecos  Valley  region  of  New  Mexico,  are  apparently 
caused  by  the  injurious  action  of  too  great  variation  in  the  salt  content  of  the  soils, 
thus  weakening  the  roots  and  destroying  the  root  hairs  and  young  absorbing  roots 
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and  permitting  the  entrance  to  the  tissues  of  root-rot  fungi.  The  injurious  effects  of 
overirrigation  and  insufficient  drainage  require  more  thorough  investigation  from  the 
standpoint  of  crops.  It  is  well  known  that  soil  and  climatic  conditions  produce 
remarkable  variations  in  plants,  but  in  many  cases  the  physiological  explanation  of 
these  changes  has  not  l)een  worked  out.  The  remarkable  variation  of  tobacco  under 
different  conditions  is  a  case  in  point. 

There  is  much  to  be  done  also  in  regard  to  the  relation  of  different  combinations 
of  the  various  mineral  nutrients  and  their  character  to  the  growth  of  plants  and  the 
quality  of  their  products.  Much  more  has  been  done  in  this  field  for  tobacco  than  for 
other  crops.  There  can  be  no  doubt  that  the  texture,  aroma,  flavor,  and  keeping 
quality  of  fruits  is  greatly  influenced  in  this  way,  and  great  improvements  in  these 
regards  might  be  made  if  these  relations  were  understood. 

Then  there  is  the  question  of  the  control  of  the  physiological  activities  of  the  plant 
not  only  by  modifications  of  the  soil  and  other  environment,  but  by  special  methods 
of  handling  the  harvested  product.  The  problem  of  the  curing  and  fermentation  of 
tobacco,  recently  shown  to  be  intimately  associated  with  certain  enzyms  of  the  leaf, 
the  presence  and  activity  of  which  are  necessary  to  the  fermentation  process,  is  a 
good  example  of  what  I  mean  in  this  connection.  Much  more  needs  to  be  done  for 
tobacco,  and  similar  work  should  be  undertaken  in  the  study  of  the  ripening  of  fruits 
and  their  preservation.  Why  is  it,  for  example,  that  certain  varieties  of  pears  and 
apples  are  improved  l^y  picking  at  a  certain  stage  of  ripening  and  keeping  in  a  cool 
jolace  protected  from  evaporation  and  air  currents?  Lemons  and  some  other  fruits 
are  also  known  to  be  improved  by  a  curing  process.  Very  important  results  would 
most  likely  follow  from  careful  investigation  of  these  phenomena. 

The  more  we  can  learn  of  the  exact  nature  of  the  normal  and  pathological  processes 
taking  place  in  cells  and  cell  complexes  the  better  able  we  shall  be  to  get  control  of 
these  changes  for  the  good  of  man. 

B.  D.  Halsted,  of  Xew  Jersey,  was  of  the  opinion  that  characteristics  of  varieties 
regarding  susceptibility  to  plant  diseases  should  be  the  subject  of  careful  study  and 
investigation.  Why  some  varieties  of  vegetables  and  fruits  are  often  immune  to  the 
attacks  of  fungus  diseases,  while  others  are  commonly  attacked,  are  questions  difficult 
to  answer.  As  a  specific  instance,  asparagus  rust  was  cited.  Halsted  found  that 
Palmetto  was  much  more  resistant  to  rust  in  Xew  Jersey  than  other  varieties,  and 
suggested  that  this  immunity  may  be  in  part  due  to  the  heavy  covering  of  Ijloom  on 
the  stalks  of  this  variety;  possibly,  also,  there  may  be  a  difference  in  the  physiologi- 
cal make-up  of  the  cuticle. 

W.  C.  Sturgis,  of  Connecticut,  suggested  that  morphological  examinations  of  resist- 
ant and  nonresistant  varieties  should  be  made.  He  cited  the  result  of  the  morpho- 
logical study  of  the  leaves  of  fruit  trees  showing  greater  or  less  susceptibility  to 
injury  from  the  application  of  fungicides  and  insecticides.  This  study  did  not  reveal 
any  cuticular  differences  or  any  differences  in  the  epidermal  cells,  but  did  show  a 
marked  difference  in  the  character  of  the  parenchyma.  He  found  that  the  more 
spongy  the  parenchyma  the  more  nonsusceptible  was  the  variety  to  injury  from 
insect  and  fungus  sprays.  This  looseness  of  parenchyma  tissue  seemed  to  be  corre- 
lated with  strong  resistant  power  to  injury  from  copper  salt  and  arsenical  poisons. 

W.  T.  Swingle  stated  that  in  an  instance  that  came  under  his  notice,  where,  in 
making  Bordeaux  mixture,  lime  was  used  greatly  in  excess  of  the  exact  quantity 
required  to  neutralize  the  free  acid,  little  injury  resulted  when  the  mixture  Avas 
applied  to  peach  foliage.  On  the  other  hand,  when  Bordeaux  mixture  was  made  by 
the  ferrocyanid-of-potassium  test,  injury  often  resulted.  In  breeding  resistant 
plants  the  cause  of  the  resistance  is  the  thing  to  be  studied.  If  a  person  is  able  to 
correlate  with  resistance  some  well-defined  characteristics,  it  will  be  found  of  great 
assistance  in  the  work  of  selecting  desirable  types. 

F.  W.  Rane,  of  Xew  Hampshire,  emphasized  the  desirability  in  this  experimeutal 
work  of  having  all  environmental  conditions  as  carefully  under  control  as  possible. 

T.  A.  Williams,  of  the  United  States  Department  of  Agriculture,  suggested  that 
ecological  studies  were  becoming  more  and  more  important  in  our  experiments  hav- 
ing for  their  object  the  improvement  of  the  farmers'  condition;  and  knowledge  of 
the  interrelations  of  plants  is  not  only  necessary  to  the  investigator,  but  exceedingly 
desirable  for  the  farmer. 
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E.  S-  Goff,  of  Wisconsin,  then  read  the  following  paper: 

Laboratory  Work  in  Horticulture. 

I  have  been  asked  to  prepare  an  article  on  this  subject,  which  seems  to  be  a  per- 
plexing one  to  some  instructors  in  horticulture.  As  an  introduction,  the  following 
quotation,  used  at  second  hand  in  a  recent  number  of  the  Pedagogical  Seminary,  is 
appropriate : 

"Some  fact  in  science  is  discovered  and  a  man  casually  reads  about  it,  or  is  told 
about  it  by  a  friend.  He  probably  gains  in  this  way  a  dim,  far-away  notion,  and 
soon  forgets  all  about  it.  Second,  his  friend  takes  him  into  his  laboratory,  sets  up 
the  apparatus,  and  demonstrates  the  discovery  before  his  eyes.  From  this  he  gets  a 
much  clearer  knowledge.  His  friend  next  places  the  apparatus  at  his  disposal  and 
lets  him  try  the  experiment  himself;  and  his  knowledge  takes  on  a  still  stronger 
quality.  It  might  be  difficult  now  for  him  to  forget  the  circumstances.  Suppose, 
finally,  the  man  works  out  the  problem  for  himself;  devises,  possibly  makes  his  own 
apparatus;  works  days  and  nights  in  meeting  difficulties  and  overcoming  obstacles, 
until  at  last  he  has  his  results  definite  and  clear;  until  he  has  himself  added  a  new 
fact  to  the  sum  of  human  knowledge.  The  discovery,  the  knowledge,  has  now 
become  a  living  part  of  himself,  an  inspiration  and  a  satisfaction  as  long  as  he  lives." 

This  quotation  is  applicable,  not  so  much  because  it  clearly  shows  the  value  of 
laboratory  work,  which  no  one  denies,  but  because  it  indicates  two  stages  in  labora- 
tory work  itself. 

The  first  two  steps  indicated,  viz,  the  telling  of  the  discovery  and  the  performing 
the  work  in  the  hearer's  presence,  we  all  recognize  as  the  kind  of  instruction  that 
the  student  receives  in  the  lecture  room.  The  last  two,  Avherein  the  learner  per- 
iorms  the  work  himself,  l)elong  to  the  laboratory. 

In  the  first  of  these  laboratory  stages  the  student  learns  by  imitation  only;  in  the 
second  he  assumes,  in  addition,  personal  responsibility  and  finds  out  the  Avay  largely 
for  himself.  The  second  kind  is  much  the  better  for  the  student,  but  it  is  the  more 
difficult  kind  of  instruction  to  give  where  students  are  herded,  because  it  is  often 
difficult  to  devise  a  sufficient  number  of  profitable  exercises. 

Analysis  of  a  subject  always  helps  to  understand  it.  In  my  own  thought  I  have 
divided  laboratory  work  into  five  divisions,  with  reference  to  its  objects. 

The  first  and  simplest  I  have  called  "observation  work."  The  student  is  given 
some  kind  of  material  for  study  for  the  purpose  of  discovering  for  himself  certain 
definite,  useful  facts.  The  training  of  observation  alone,  without  reference  to  useful 
knowledge,  as  is  practiced  so  much  in  high  schools  in  the  so-called  "nature  study," 
is  all  right  in  its  place,  but  it  does  not  belong  to  college  work.  The  ability  of  the 
instructor  in  this  kind  of  work  is  shown  by  the  choosing  of  the  kind  of  material  that 
will  best  demonstrate  certain  jjreconceived  facts  that  it  is  important  the  student 
should  grasp.  If  some  useful  secondary  knowledge  can  be  imparted  at  the  same  time, 
all  the  better.  For  example,  every  farmer  should  know  that  the  potato  tuber  is  a  mod- 
ified stem,  and  not  a  part  of  the  root.  To  demonstrate  this  I  have  given  my  students 
each  a  shoot  of  young  box-elder  wood,  including  the  apex,  a  few  underground  stems 
and  a  few  roots  of  quack  grass,  and  a  potato  tuber — a  longish  one  is  preferable.  AVe 
first  study  the  box-elder  twig,  noticing  all  the  points  we  can  about  it,  but  especially 
the  arrangement  of  the  buds,  i.  e.,  that  they  are  not  directly  above  each  other,  that 
they  are  closer  as  we  approach  the  apex,  and  that  there  is  a  leaf  scar  (or  leaf)  beneath 
each.  Xext  we  compare  the  quack-grass  stems  vrith  this,  so  as  to  bring  out  their 
points  of  resemblance.  Then  we  compare  the  roots  of  the  quack  grass  with  the 
stems,  and  bring  out  the  fact  that  the  quack  grass  propagates  from  buds  on  its  under- 
ground stems,  and  not  from  its  roots.  This  fact,  which  is  always  new  to  most  stu- 
dents, is  important,  but  it  is  incidental  to  the  main  point  of  the  lesson.  This  comes 
out  in  the  next  step,  which  is  to  ascertain  the  points  of  resemblance  between  the 
underground  stems  of  quack  grass  and  the  potato  tuber. 

In  this  division  I  have  placed  the  study  of  clover  and  other  seeds  to  learn  the  dif- 
ferent kinds  and  grades,  the  study  of  germinating  seeds,  nodes  and  internodes,  leaf 
and  flower  buds,  cambium  layer,  flowers  and  their  parts,  plantlets  of  corn  and  other 
grains,  germinating  potatoes,  and  the  morphology  of  the  different  fruit  plants. 

The  second  division  I  have  called  "method  work,"  because  its  purpose  is  to  teach 
certain  methods  that  require  little  skill,  but  some  knowledge  of  conditions  and  mate- 
rials. In  this  division  belong  such  operations  as  the  testing  of  seeds  and  the  com- 
pounding of  insecticide  and  fungicide  preparations.  The  aim  has  always  been  to 
have  each  student  perform  the  operation  himself.  As  the  number  of  students  has 
increased,  however,  this  has  not  always  been  practicable.  Two  students  working 
together  employs  a  larger  number  and  with  nearly  as  good  results.    Where  the  num- 
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ber  is  too  large  I  have  been  obliged  to  compromise  by  performing  aome  of  the  opera- 
tions in  their  presence  and  requiring  them  to' make  full  notes  of  the  work. 

In  this  division,  besides  the  operations  noted  above,  I  place  the  making  of  grafting 
wax,  grafting  paper,  and  grafting  cloth;  the  testing  of  potatoes  to  determine  their 
starch  content;  the  treatment  of  grains  to  prevent  smut,  and  of  potatoes  to  prevent 
scab;  the  use  of  spraying  devices,  and  how  to  keep  them  in  repair;  how  to  compute 
the  dew-point  and  to  foretell  frost;  the  laying  out  of  orchards,  selecting  seed  cc  ;n, 
stratifying  seeds,  etc.  In  some  of  these  operations,  as  the  laying  out  of  orchards,  stu- 
dents may  work  in  squads,  provided  there  are  assistants  enough. 

This  division  shades  into  the  third,  which  I  have  called  "craft  work,"  because  in 
this  the  student  learns  how  to  perform  with  facility  certain  necessary  operations  that 
require  more  or  less  skill  to  do  them  rapidly,  as  grafting,  budding,  setting  strawberry 
plants,  etc.  In  this  division  each  student  is  required  to  perform  the  work,  and,  so 
far  as  practicable,  all  are  required  to  perform  it  in  the  same  way.  The  limited  time 
at  command  often  prevents  gi^^ing  the  students  the  drill  that  I  should  like  to  give 
them.  In  root  grafting  I  have  found  much  help  in  using  charts  illustrating  the  prin- 
cipal movements.  For  making  berry  boxes  dud  tree  protectors  I  have  usually  writ- 
ten precise ,  directions  upon  the  blackboard  and  required  the  student  to  copy  them 
before  beginning  the  work.  I  have  always  had  difficulty  in  having  the  students 
follow  the  directions,  as  some  always  insist  on  doing  the  work  some  other  way. 

The  different  methods  of  packing  fruit,  vegetables,  and  nursery  stock  come  under 
this  head;  also  covering  plants  for  Avinter  protection,  hilling  up  celery,  making  hot- 
beds, pruning,  tree  planting,  etc. 

The  fourth  division  I  call  "demonstration  work,''  because  in  this  I  require  the 
student  to  perform  certain  simple  experiments,  each  of  which  is  intended  to  demon- 
strate a  general  principle.  For  example,  by  placing  an  equal  number  of  kea^nels  of 
wheat  into  two  shallow  dishes,  covering  the  kernels  with  water  in  one  dish  and  only 
half  covering  them  in  the  other,  the  student  ascertains  that  wheat  will  not  germinate 
without  access  to  the  air.  iNluch  of  the  work  in  this  division  would  Ije  more  appro- 
priate in  a  botanical  than  a  horticultural  laljoratory,  but  many  of  my  students  have 
not  taken  botany,  and  most  of  those  who  have  have  taken  little,  if  any,  work  of  this 
kind. 

In  this  division  belong,  besides  the  operation  named,  experiments  in  the  absorption 
of  water  by  seeds  in  compressed  and  loose  soil,  and  in  the  same  soil  at  different 
temperatures;  the  proof  that  seeds  can  not  germinate  unless  saturated  with  water; 
the  germination  of  large  versus  small  seeds,  plump  versus  shrunken  seeds,  fresh  versus 
old  seeds,  mature  versus  immature  seeds;  the  vegetation  of  clover  and  timothy  and 
other  seeds  planted  at  different  depths;  the  testing  of  tools,  etc. 

The  fifth  division  I  shall  call  "gumption  vork,"  because  it  is  intended  to  throw 
the  student  more  or  less  on  his  own  resources.  As  an  example,  I  require  a  student 
to  write  out  a  complete  description  of  the  heating  apparatus  of  the  greenhouse,  giving 
him  no  hints  on  the  subject  except  to  say  that  the  house  is  heated  by  steam  which 
is  generated  at  the  heating  plant  in  an  adjoining  building.  He  studies  out  the  course 
of  the  steam  through  all  its  tortuous  passages  and  the  return  of  the  condensed  water 
to  the  boiler,  putting  the  substance  on  paper  either  as  a  diagram  or  a  written  descrip- 
tion. When  he  has  finished  he  has  a  fair  idea  ol  one  method  of  heating  a  greenhouse. 
For  another  lesson,  I  hand  the  student  a  copy  of  Gray's  "Field,  Forest,  and  Garden 
Botany,"  and  say  to  him  "There  are  in  our  plum  orchard  trees  of  five  different  species 
of  plum.  I  wish  to  have  you  pick  out  one  tree  of  each  of  the  five  species,  and  tell  me 
which  species  each  tree  represents."  When  he  has  done  this  he  is  much  better 
informed  as  to  the  species  of  plum  than  if  I  simply  recite  them  in  the  lecture  room. 

It  is  this  division  that  taxes  the  resources  of  the  instructo:  most;  but  the  operations, 
if  wisely  selected,  are  most  valuable  to  the  student.  I  give  this  kind  of  work  only  to 
my  most  advanced  students,  and  I  do  not,  as  a  rule,  give  the  same  work  to  more  than 
one  student  at  a  time.  If  the  number  of  advanced  students  were  large,  I  should  find 
it  difficult  to  give  all  equally  profitable  work. 

It  is  unfortunate  that  our' students  are  usually  all  absent  during  the  fruit-marketing 
season.  One  of  the  most  practical  lessons  in  this  division  would  be  the  marketing  of 
fruits,  and  I  commend  this  to  any  instructors  who  have  students  during  the  fruit- 
marketing  season. 

Another  division  that  might  be  made  is  in  the  line  of  true  investigation  work — i.  e., 
stating  to  the  student  a  definite  question  which  has  never  l^een  satisfactorily  answered, 
as  what  causes  apples  to  drop  a  few  days  after  the  petals  tall,  and  ask  him  to  find  out 
all  that  he  can  upon  the  subject.  Ver>  few  students  are  sufficiently  advanced  to 
accomplish  anything  of  value  in  this  kind  of  vrork. 

In  conclusion,  I  add  that  unless  our  college  laboratory  work  in  horticulture  is  very 
carefully  planned  its  value  to  the  student  who  expects  to  make  his  living  by  grow- 
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ing  and  selling  horticultural  crops  is  not  likely  to  be  great.  Success  in  this  calling 
dei>ends  more  upon  the  grasping  of  certain  broad  principles  of  a  business  nature  than 
in  the  mere  learning  to  perform  a  few  manual  exercises  that  require  a  little  skill. 
For  example,  it  is  far  more  important  that  the  student  should  be  drilled  in  the 
method  of  securing  the  best  markets  for  his  produce,  and  how  to  put  it  up  so  that  it 
will  command  the  highest  price,  than  that  he  should  learn  how  to  nail  up  berry  iDoxes 
rapidly,  for  he  can  easily  hire  this  work  done  by  the  piece  by  those  who  can  work 
far  cheaper  than  he  can.  Xo  instructor  should  feel  bound  to  give  his  students  a 
given  number  of  hours  of  so-called  "laboratory  work."  AVhen  some  kind  of  manual 
work  is  more  profitable  to  the  students  than  any  other  exercise,  give  it  to  them,  but 
avoid  wasting  time  on  petty  operations  that  are  of  only  incidental  value. 

B.  D.  Halsted,  of  2sew  Jersey.  Horticulture  and  botany  are  united  in  the  depart- 
ment of  which  I  have  charge  at  Rutgers.  The  number  of  agricultural  students  is  not 
large.  My  effort  is  to  teach  principles  which  may  be  elementary,  but  are  yet  funda- 
mental.   I  do  not  attempt  to  turn  out  horticulturists  or  florists. 

F.  ^y.  Raxe,  of  Xew  Hampshire.  In  my  work  I  find  it  most  desirable  to  get  hold 
of  one  or  two  students  who  are  interested  in  a  special  line  of  work,  make  them 
enthusiastic  along  this  line,  and  by  this  means  encourage  others  to  come  into  the 
general  horticultural  fold — in  other  words,  employ  the  topics  which  appeal  most 
to  them. 

J.  Craic;.  of  Xew  York  (Cornell).  I  am  of  the  opinion  that  in  this  work  each 
teacher  must  arransjfe  his  course  to  fit  the  particular  conditions  which  surround  his 
college.  There  aiv  in  the  main  two  classes  of  agricultural  colleges  in  the  country: 
First,  the  small  institution  which  pays  most  attention  to  the  undergraduate  student, 
giving  a  considerable  share  of  attention  to  the  handicraft  of  horticulture  and  garden- 
ing; and  second,  the  college  whose  chief  function  is  to  train  the  teacher — in  other 
words,  the  post-graduate  institution.  In  this  institution  less  attention  should  be 
paid  t(»  lal)oratory  work  per  se  than  to  laboratory  methods.  The  teacher  should 
study  his  students  and  the  work  which  they  are  expected  to  do  in  after  life. 

F.  ^^^  Card,  of  Rhode  Island,  read  the  following  paper: 

The  Educational  Status  of  Horticulture. 

Horticultural  education  began  when  man  first  learned  to  grow  garden  products 
and  told  his  neighbor  how.  The  educational  method  thus  introduced  has  been  in 
vogue  since,  and  has  produced  more  good  horticulturists  than  any  other.  It  is  still 
the  school  which  trains  the  rank  and  file  of  the  gardeners  employed  on  private 
estates  and  the  majority  of  practical  horticulturists  in  all  lines.  AVe  who  are  engaged 
in  schools  of  another  type  are  wont  to  place  a  low  estimate  on  this  kind  of  education, 
yet  if  we  are  looking  for  a  particularly  skillful  man  in  any  line  this  is  the  place  to 
find  him.  Rule  of  thumb  methods  may  largely  prevail,  but,  decry  it  as  we  may, 
just  this  kind  of  training  must  ever  form  an  important  part  of  the  education  needed 
by  professional  horticulturists.  The  recognition  of  this  general  truth  has  led  to  the 
introduction  and  retention  of  manual  training  in  many  of  our  institutions.  The  mis- 
take in  this,  if  mistake  there  be,  is  not  in  overestimating  the  importance  of  manual 
training,  but  in  assuming  that  the  college  is  the  beat  place  to  get  it.  Unciuestion- 
ably  the  college  is  the  best  place  to  get  some  kinds  of  manual  training,  but  it  may 
not  be  the  best  place  to  acquire  the  details  of  handicraft  in  agriculture  and  horticul- 
ture. In  so  far  as  it  is  the  best  place,  Ave  are  right  in  emphasizing  it;  in  so  far  as  it 
is  not,  let  us  leave  practice  to  the  school  best  fitted  to  teach  it  and  principles  to  the 
one  best  fitted  to  teach  them. 

The  next  phase  of  horticultural  education  appeared  when  man  began  to  take  pride 
in  the  products  which  he  grew  and  to  exhibit  them  to  his  neighbor.  This  stimu- 
lated his  neighbor  to  do  as  well  or  stimulated  him  to  do  better,  in  case  his  neighbor 
had  a  better  product  than  he.  The  method  has  lost  none  of  its  effectiveness,  and  is 
a  growing  factor  in  education  to-day,  as  shown  by  the  frequency  and  extent  of 
national  and  international  exhibitions.  The  results,  like  many  other  educational 
results,  are  not  easily  measured.  Yet  no  one  can  study  an  up-to-date  horticultural 
exhibition  and  doubt  that  the  results  exist.  It  is  a  method  often  abused,  often 
dci^raded,  yet  capaljle  of  accomplishing  much,  because  facts  presented  to  the  eye 
appeal  more  strongly  than  those  presented  in  other  ways. 
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Closely  affiliated  with  this  phase  of  education  is  that  accomplished  Ijy  the  horti- 
cultural societies.  When  man  has  done  something  creditable,  he  not  only  likes  to 
show  the  product  of  his  skill,  but  to  tell  his  neighbor  about  it.  If  his  neighbor  has 
done  something  creditable,  man  wants  to  ask  him  how  it  was  done.  The  horticul- 
tural society  affords  an  opportunity  to  relate  experiences  and  to  ask  questions.  It 
gives  the  specialist  a  chance  to  tell  his  methods  and  others  a  chance  to  learn  them, 
It  brings  together  men  who  are  interested  in  the  same  things,  a  prime  factor  in 
making  education  effective.  Horticultural  societies  have  had  a  vast  influence  in 
developing  the  horticulture  and  the  horticulturists  of  our  country.  Their  work  does 
not  stop  with  the  mere  interchange  of  experiences,  for  they  are  the  chief  factors, 
behind  most  exhibitions,  and  the  information  brouj^ht  to  the  surface  at  their  meet- 
ings is  scattered  far  and  wide  in  printed  reports.  The  education  of  the  society  is 
fragmentary  and  unsystematic,  but  it  is  intensely  practical.  It  gets  at  the  informa- 
tion wanted  if  it  is  to  be  had.    This  much  education  does  not  do. 

Man  may  gain  a  larger  audience  by  recording  his  experience  in  a  book,  although 
people  are  less  likely  to  read  a  book  than  to  attend  an  exhibition  or  public  meeting. 
Practical  men  often  look  askance  at  this  kind  of  teaching,  because  they  think  that 
the  man  who  knows  their  Ijusiness  does  not  know  how  to  write  a  book,  and  that  the 
man  who  has  been  trained  to  write  can  not  have  experience  in  their  own  work.  This 
is  often  true.  Then,  again,  a  Ijook  may  soon  be  out  of  date,  while  the  exhibitiun  or 
public  meeting  is  nearly  always  u])  to  date.  In  spite  of  their  limitations,  books  are 
an  essential  feature  of  horticultural  education,  and  are  likely  to  become  a  more  and 
more  important  one.  Some  underlyino;  princijoles  and  truths  do  not  change.  Books 
may  well  deal  with  these  things,  and  such  books  live. 

Up  to  the  present  time  the  agricultural  journal  has  been  the  most  impiortant  single 
factor  in  agricultural  education,  because  it  reaches  more  people  and  deals  with  a 
broader  range  of  problems.  Its  educatirai  is  unsystematic,  V^ut  for  that  very  reason 
there  is  something  in  it  for  everyone.  Unfortunately,  its  success  depends  upon  pop- 
ular support,  and  the  public  is  not  always  ready  to  support  the  l:)est.  Its  u>ef(ilness, 
like  that  of  all  other  means  of  education,  is  dependent  upon  the  willingncs>  of  those 
whom  it  would  teach  to  receive  instruction,  but  it  reaches  out  to  the  farm  homes 
and  helps  in  the  daily  tasks  instead  of  calling  the  student  away  from  them.  Its 
influence  does  not  cease  at  the  end  of  schor»l  rotq.  hut  ^'oes  with  the  pupil  into  his 
life  work  and  keeps  abreast  of  changes.  It  has  felt  the  mr^dern  ten<Iency  to  special- 
ization, which,  as  in  other  fields,  has  brought  gain  in  some  ways  and  loss  in  others. 
Probaljly  the  ideal  journal  for  the  farm  home  d(;)es  not  exist  and  doubtless  never 
will  exist,  for  an  ideal  once  attained  ceases  to  be  an  ideal.  Yet.  upon  the  whole,  it 
may  Ije  as  nearly  attained  in  this  as  in  other  lines  of  educational  effort.  AVho  can 
measure  the  educational  influence  of  any  one  of  the  leading  hrjrticultural  journals  of 
the  present  day?    May  their  work  and  influence  increase  and  develop  many  fold  I 

The  agricultural  colleges  were  founded  expressly  for  the  upbuilding  of  the  indus- 
trial classes.  That  work  they  are  trying  to  do.  Are  they  succeeding?  Unquestion- 
ably the  agricultural  college  is  the  factor  which  can  do  most  for  a  1;)oy  if  it  can  get 
him.  The  first  problem  is  to  get  him.  The  harder  one  is  to  interest  him  in  agri- 
culture and  horticulture.  It  is  because  the  college  gets  so  few  students  in  these 
lines  that  it  has  been  surpassed  in  importance  by  other  means  of  education.  It  is 
doing  more  to  lift  farmers'  sons  and  daughters  away  from  the  farm  than  to  improve 
their  condition  as  farmers.  This  is  good  work,  but  it  is  not  the  work  which  was 
intended  should  be  done.  Other  institutions  can  do  that  as  well  or  better.  Are 
the  colleges,  then,  untrue  to  their  trust?  Xo;  they  are  struggling  against  a  tide  which 
they  can  not  stem.  Small  wonder  that  they  sometimes  drift!  Farmers'  sons  and 
daughters  come  to  them  for  the  express  purpose  of  getting  away  from  the  farm.  _  It 
is  yet  to  be  seen  whether  best  results  can  come  from  attempting  to  stay  this  tide 
away  from  the  farm  toward  the  city  or  to  catch  the  newer  one  setting  in  from  the 
city  toward  the  farm.  Whicheve/the  source  of  the  material,  the  education  should 
mean  more  than  a  knowledge  of  how  to  earn  the  dollar.  It  should,  first  of  all  and 
above  all,  develop  the  man  and  the  woman. 

One  of  the  most  potent  factors  in  the  whole  realm  of  agricultural  education  is  set 
at  work  when  such  a  young  man  or  young  woman  leaves  the  college  halls.  The 
influence  and  example  of  one  such  may  uplift  an  entire  community. 

Latterly  a  new  and  vital  force  has  appeared  in  the  realm  of  college  activity.  The 
college  has  come  to  realize  the  partial  failure  of  its  own  methods,  and  has  begun  to 
adopt  and  adapt  gome  of  the  other  methods  mentioned.  It  has  begun  to  reach  out 
a  hand  to  help  those  on  the  farms.  It  has  started  farmers'  reading  circles,  corre- 
spondence courses,  and  demonstration  tests.  This  is  education  of  a  much  lower  grade 
than  the  college  would  like  to  do.  but  it  is  educatir)n  which  is  practical,  which  gets 
directly  at  the  points  where  help  is  needed  ,  anrl  .N-hich  does  not  take  the  student 
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away  from  his  work.  In  the  general  problem  of  uplifting  American  agriculture  this 
kind  of  education  may  in  the  aggregate,  by  reason  of  the  greater  numl^ers  which  it 
touches,  outweigh  the  higher  education  w^hich  can  be  given  to  the  few.  We  must 
never  forget  that  the  higher  feeds  the  low^er,  but  we  should  also  remember  that  the 
lower  stimulates  the  higher. 

The  experiment  stations,  headed  by  the  United  States  Department  of  Agriculture, 
are  coming  to  be,  as  they  were  designed  to  be,  the  fountain  source  from  which  new 
knowledge  is  obtained.  A  wide  field  of  agricultural  knowledge  was  already  open 
when  expt^riment  stations  were  first  founded,  but  their  work  is  constantly  adding  to 
this  knowledge  and  giving  new  impetus  to  explore  hitherto  untried  fields.  Their 
work  is  doubly  important  because,  by  adopting  the  methods  of  the  agricultural 
journal,  they  reach  out  to  the  farm  home  and  to  large  numbers  of  people.  They 
are  not  hampered  l)y  the  necessity  of  public  patronage  for  financial  support,  though 
they  do  meet  the  opposite  difficulty,  based  upon  the  fact  that  people  often  care  little 
for  what  costs  little.  Upon  their  success  in  reaching  readers  their  usefulness  largely 
depends.  Their  range  is  narrower  than  that  of  the  agricultural  journal  because  con- 
fined to  results  of  investigations  only.  Yet,  upon  the  whole,  the  influence  of  the 
experiment  station  is  (jiie  of  the  most  important  factors  in  agricultural  education  at 
the  present  time. 

In  the  process  of  educational  evolution  horticulture  has  not  yet  been  properly 
adjusted.  Not  only  does  it  offer  one  of  the  most  congenial  professions  wheieby  men 
may  gain  a  livelihood,  but  it  affords  training  of  advantage  to  tho.-e  in  all  walks  of 
life.  To  thr)se  whose  brains  grow  weary  in  other  fields  of  effort  it  affords  I'ecreation 
and  rest.  To  the  student  who  deals  with  its  definite  problems  it  teaches  keenness  of 
observation,  a  (piality  essential  to  surces>  in  all  callings.  To  the  student  of  its  bio- 
1(  )^ieal  prol)lems  it  offers  scientific  and  philosophical  training  of  no  mean  order.  One 
^^•ho  has  observed  elo>ely  the  influence  of  heredity  and  environment  upon  plants  can 
meet  the  arguments  of  Weismannism  or  Lamarckism  understandingly  and  bring  to 
l)ear  upon  them  observations  of  his  own.  The  student  of  f(jrestry,  so  closely  related 
to  horticulture,  is  led  l>y  a  stu<ly  of  the  influence  of  forest>  upon  climate  and  water- 
flow  to  sociological  c<;uisiderati(,>ns  of  the  relation  of  man  to  man.  To  the  student  of 
ornamental  horticulture  or  landscape  gardening  it  gives  training  in  the  appreciation 
of  the  highest  type  of  art.  To  the  plant  1  breeder  it  gives  power,  for  it  enables  him 
to  select  and  coml)ine  i)lant  cliaracteristics  and  mold  them  to  his  will.  To  all  it 
affords  l)readth  of  mental  training  and  spiritual  upbuilding. 

Since  horticulture  possesses  such  educational  value,  should  it  be  extended  to  other 
types  of  sch(3ols  and  colleges?  Why  should  it  not  appear  in  the  curricula  of  colleges 
not  agricultural?  To  urge  its  adoption  there  now  may  l)e  useless,  but  in  the  tide  of 
progress  that  time  Avill  surely  come.  Shall  we  then  attempt  to  push  it  down  into  the 
secondary  schools?  That  school  work  is  already  overcrowded,  srj  much  so  that  prom- 
inent journals  are  calling  a  halt.  The  number  of  subjects  is  already  trjo  large,  and 
in  the  effort  to  crowd  the  maximum  amount  of  each  into  the  pupihs  brain  his  strength 
and  al)ility  are  already  overtaxed.  The  number  of  subjects  should  be  reduced,  not 
increased;  yet  each  is  important.  Which  shall  be  dropped  to  relieve  the  pressure; 
what  further  one  to  make  room  for  horticulture?  A  better  opportunity  exists  at  the 
bottom.  ■  The  grammar  schools  and  the  ungraded  schools  are  ready.  They  are  eager 
for  nature  study,  and  glad  to  accei:)t  the  help  we  bring.  Horticulture  may  Avell  form 
a  part  of  nature  study.  Here  are  minds  active  and  alert,  eager  to  learn  and  few 
prejudices  to  be  overcome.  The  amount  taught  may  be  small,  but  that  matters  little. 
If  the  interest  can  Ije  aroused  and  maintained,  the  object  sought  will  be  accomplished. 
Picture  and  print  will  carry  all  we  need  to  teach.  Bright  eyes  and  busy  minds  will 
do  the  rest.  What  more  should  we  ask?  Here  may  be  instilled  a  love  for  the  garden 
and  farm  which  all  the  later  years  will  not  efface.  No  more  hopeful  door  for  horti- 
cultural teaching  stands  open  to-day.    Shall  we  not  enter? 

It  is  evident,  then,  that  the  professor  of  horticulture  does  not  hold  the  only  nor  the 
most  important  position  in  horticultural  teaching.  Horticultural  instruction  is  con- 
veyed by  word  of  mouth  and  by  practical  experience  in  the  school  of  the  gardener 
and  the  commercial  grower,  by  comi:>aring  experiences  in  horticultural  meetings,  l^y 
object  lessons  in  the  school  of  the  exhibitor,  by  reporting  the  results  of  experience 
and  knowledge  in  books,  by  scattering  far  and  wide  such  results  and  up-to-date  infor- 
mation in  the  press,  and  by  the  experimenter  who  seeks  new  truths  and  adopts  the 
method  of  the  journalist  to  make  them  known,  as  well  as  by  the  professor  in  the 
class  room.  If  the  latter  be  Avise  he  will  consicler  well  the  methods  of  the  others. 
Some  of  these  methods  may  ])e  l^etter  than  his.  He  may  ])e  able  to  adapt  them  in 
part  to  his  own  use.  He  will  remember  that  there  are  many  sons  and  daughters, 
many  fathers  and  mothers,  at  the  farm  firesides  who  need  his  help,  but  wh(3  will  never 
come  to  his  class  room.    He  will  consider  well  how  he  can  best  fulfill  his  duty  to  them. 
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He  will,  above  all,  strive  to  comprehend  the  possibilities  of  his  subject,  to  grasp  it  in 
its  fullness,  and  to  convey  from  that  fullness  not  only  that  which  will  aid  in  gaining 
a  livelihood,  but  that  which  will  assist  in  the  development  of  the  highest  type  of  edu- 
cated manhood  and  womanhood. 

The  following  is  a  summary  of  remarks  by  J.  Craig,  of  Xew  York: 

University  Extension  in  Agriculture  at  Cornell  University. 

The  university-extension  movement  is  not  new  in  arts  and  letters.  It  is,  however, 
decidedly  new  in  agriculture.  I  do  not  at  this  time  intend  to  give  you  anything  like 
a  complete  review  of  the  rise  and  development  of  this  new  feature  in  agricultural 
education,  but  will  rather  sketch  briefly  the  history  of  its  growth  in  Xew  York  State. 

the  BECtINNING. 

Agricultural  extension  in  New  York  stands  unique  among  educational  movements 
in  that  it  had  its  beginning  with  the  farmer.  The  farmer  furnished  the  raison  (fetre. 
In  1893  there  was  a  request  made  to  the  college  of  agriculture,  l)y  a  group  of  farmers 
in  Chatauqua  County,  for  certain  investigations  and  experiments  in  that  region. 
This  is  the  acknowledged  grape-growing  section  of  New  York,  and,  as  is  common  in 
all  regions  where  agricultural  specialties  are  practiced,  particular  difficulties  had 
arisen.  The  farmers  sensiljly  applied  to  the  experiment  station  for  help.  At  that 
time  there  was  no  money  available  at  the  station  to  cover  the  expenses  of  work  of 
this  kind.  The  farmers  were  so  informed.  But  they  Avere  resourceful  men  and  not 
easily  discouraged.  They  laid  their  case  before  the  committee  on  agriculture  of  the 
State  legislature  and  obtained  a  s})ecial  grant  for  the  purpose  of  carrying  on  work  of 
this  character  in  their  own  and  adjoining  counties.  This  was  known  as  the  Xixon 
bill.  The  money  was  placed  in  the  hands  of  the  college  of  agriculture,  and  was 
administered  at  first  by  the  department  of  horticulture.  The  movement  grew  and 
flourished.  The  money  was  used  for  educational  horticultural  schools  as  well  as  for 
investigational  purposes,  and  experiments  were  conducted  in  regions  where  there 
seemed  to  be  special  reasons  for  instituting  tliem.  This  was  in  1895.  In  1896  the 
work  was  broadened  into  a  great  general  mtjvement  having  for  its  object  the  improve- 
ment of  the  farmers'  position.  The  grant  has  been  increased  by  the  State  until  it  has 
reached  the  sum  of  635,000  per  annum. 

UNIVERSITY  extension. 

The  college  of  agriculture  has  now  established  a  department  of  university  exten- 
sion. The  work  of  this  department  divides  itself  into  two  sections:  (1)  The  farmer 
and  his  fields;  (2)  the  rising  generation,  [a)  The  main  feature  of  the  first  division 
is  the  farmer's  reading  course.  This  is  the  central  theme  around  which  various  lines 
of  work  are  grouped.  The  farmer  can  not  come  to  college.  Xeither  has  he  had  time 
to  become  a  scientific  observer.  Reading  lessons  upon  fundamental  subjects  are  dis- 
tributed at  intervals  during  the  farmer's  reading  season — the  winter.  These  lessons 
deal  in  a  concise  and  clear  manner  with  the  main  principles  underlying  a  successful 
agriculture,  and  are  accompanied  by  quizzes,  which  are  to  be  returned.  Their  object 
is  to  assist  farmers  in  thinking  out  scientific  problems  by  themselves.  In  the  lessons 
a  problem  is  set  and  a  solution  suggested.  (6)  Experimental  work.  It  is  our  aim 
to  make  the  lessons  of  such  a  character  that  the  reading  and  studying  of  them  will 
suggest  possible  experiments  on  the  farmer's  fields.  It  is  then  our  pleasure  to  assist 
the  farmer  in  planning  and  carrying  out  these  experiments.  In  this  Avay  the  farmer 
becomes  at  once  an  important  cooperator  and  an  assistant  to  the  college  of  agriculture. 
We  have  great  faith  in  the  ultimate  effect  and  result  of  this  farmers'  reading-course 
movement,  whose  central  idea  is  to  educate  the  farmer  rather  than  to  give  him  mere 
information.  We  are  glad  to  say  that  the  movement  is  gratifyingly  popular  among 
the  farmers  of  the  State.  Beginning  with  a  membership  of  some  1,500  in  1897,  it  has 
grown  till  it  now  reaches,  in  round  numbers,  20,000.  Another  cheering  feature  of 
the  work  rests  in  the  fact  that  among  our  readers  we  have  a  large  following  of  the 
younger  men  of  the  country.  The  direct  result  of  this  work  is  to  improve  methods 
of  farming  and  to  awaken  a  desire  for  more  wisdom,  which  may  culminate  in  some 
instances  in  a  decision  to  complete  the  reading  course  by  taking  the  winter  course  in 
agriculture  offered  by  Cornell  University,  which  is  now  a  part  of  the  extension  move- 
ment.   This  we  look  upon  as  the  ideal  method  of  finishing  the  correspondence  course. 

NATURE-STUDY  MOVEMENT. 

The  nature-study  movement  is  so  Avell  understood  -and  has  become  so  phenome- 
nally popular  in  recent  years  that  very  little  need  be  said  on  that  subject  at  this 


138 


lime.  It  is  a  pleasure,  however,  for  me  to  take  this  opportunity  to  bear  testimony 
to  the  zeal,  enthusiam,  and  perseverance  of  the  nieinht'i-s  of  the  staff  of  agriculture 
at  Cornell,  led  by  Professor  Bailey,  who  have  been  leaders  in  the  work  and  who  have 
given  unselfishly  and  unstintingly  of  their  time  and  energy  for  the  furtherance  of  the 
work. 

This  movement  had  its  irerm  in  the  thought  that  the  place  to  remedy  a  funda- 
mental difficulty  of  agriculture  was  in  the  rural  and  city  schools  with  the  younger 
children.  To  ascertain  the  attitude  of  children  and  the  teachers  toward  the  move- 
ment, at  the  l)eginning,  a  number  of  schools  were  visited  by  instructors  of  the  uni- 
versity. These  visits  and  talks  disclosed  a  keen  desire  on  the  part  of  the  majority 
of  tlie  children  and  a  number  of  tlie  teachers  for  a  closer  touch  with  things  natural. 
Especially  was  this  desii'e  shown  by  the  children.  These  early  visits  to  schools 
also  disclosed  the  fact  that  onc^  of  the  first  things  to  be  done  was  to  educate  the 
teacher,  and  here  was  the  beuhiiiiiig  of  the  work  of  the  university  in  nature  study. 
This  has  been  accomplished  in  part  by  the  issuing  of  nature-study  leaflets  containing 
suggest!  ve  outlines  of  suital)le  topics  for  nature-study  illustration.  These  leaflets  were 
at  first  issued  irregularly.  As  the  work  increased  and  became  systematized  it  was 
decided  to  issue  them  at  regular  intervals  throughout  the  year.  They  are  now 
published  quarterly  and  are  issued  in  editions  of  30,000. 

Perhaps  one  of  the  most  unique,  and  possibly  most  important,  divisions  of  the 
work  is  the  Junior  Naturalist's  Correspondence  School.  In  this  school  there  are 
marshale<l  a  great  army  of  little  ones.  They  are  grouped  into  circles  called  "Junior 
Naturalist  (Mu))S,"  and  are  scattered  not  only  throughout  this  State,  but  throughout 
the  Uniti-il  States.  They  liave  even  crossed  the  waters,  and  are  found  in  Europe  and 
Asia.  Each  club  is  organized  by  the  teacher.  When  properly  organized  each  club 
receives  a  charter  from  tlie  bureau  of  nature  study.  The  Junior  Naturalist  is  a  small 
publication  devoted  to  child  nature  study  topics  and  is  issued  monthly.  Each 
member  of  every  cluh  receives  a  copy.  There  are  no  money  dues  connected  with 
these  clul)s,  ])ut  still  there  are  dues.  These  consist  of  personal  comments  by  the 
children  on  each  number  of  the  Naturalist,  or  upon  any  other  topic  which  may  liave 
caught  their  attention  during  the  month.  The  clubs  are  organized  for  one  year  and 
are  disljanded  at  the  enri  of  the  school  year.  To  illustrate  the  popularity  of  the 
movement,  I  need  only  say  that  since  September  1,  1900,  when  the  work  of  the  new 
school  year  wa.s  again  taken  up,  750  clubs  have  been  organized,  containing  a  member- 
ship of  over  80,000  children.  There  is  no  question  in  my  mind  that  this  Junior 
Naturalist  movement  will  be  rich  in  results  bearing  upon  the  uplifting  and 
advancing  of  the  farmers'  position  and  interest  throughout  the  country. 

Such,  in  brief,  are  the  bare  outlines  of  a  movement  whose  value  and  worth  are  not 
to  be  measured  by  the  rural  achievements  of  this  decade  or  the  next  quarter  of  a 
century.  I  believe  that  the  results  are  far-reaching  to  an  extent  that  we  do  not  at 
present  appreciate  or  realize. 

W.  H.  Jordan,  of  New  York.  I  am  glad  to  be  in  a  position  to  bear  testimony  to 
the  valuable  work  being  done  by  Cornell  University  in  interesting  the  farmer  and 
the  farmer's  boy  in  rural  problems.  The  work  is  significant;  the  results  are  bound 
to  be  far-reaching  and  important.  Experiment  station  bulletins  are  often  too  tech- 
nical and  need  to  be  translated  for  the  benefit  of  the  farmer. 

A  nominating  committee  was  appointed  by  the  chairman,  as  follows:  F.  W.  Rane, 
of  New  Hampshire;  W.  E.  Britton,  of  Connecticut,  and  B.  D.  Halsted,  of  New  Jersey. 

G.  E.  Stone,  of  Massachusetts,  read  the  following  paper: 

The  Funx'tion  of  the  Station  Botanist. 

The  function  of  the  Station  botanist  constitutes  a  subject  which  will  allow  consid- 
erable elaboration,  but  I  wish  to  state  at  the  outset  that  it  is  not  my  intention  to 
carry  it  to  its  limits,  and  the  paper  which  I  have  prepared  is  brief.  ()n  account  of 
the  diversified  agricultural  interests  existing  in  the  United  States,  it  so  ha])})ens  that 
the  particular  function  or  specific  line  of  work  of  the  experiment  station  l)otanist  is 
not  always  the  same  for  each  locality.  The  station  botanist  of  one  State  may  have 
presented  to  him  as  the  most  urgent  line  of  work  the  study  of  fungus  diseases  of  fruit 
trees,  market-garden  crops,  etc.,  and  their  treatment,  while  in  another  State  the  dis- 
eases of:  corn,  oats,  wheat,  etc.,  would  suggest  to  him  the  necessity  of  paying  most 
of  his  attention  to  a  consideration  of  the  diseases  of  these  crops.  But  while  the 
diversified  agricultural  interests  of  the  United  Staies  may  call  for  a  specific  line  of 
work  among  botanists,  or  special  problems  to  l)e. 'solved  in  this  or  that  section,  there 
should  be  no  mistaken  idea  as  to  wdiat  the  botanist's  function  or  relationship  to  the 
station  and  farmer  should  Ije.    We  believe  we  are  correct  in  stating  that  the  function 
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of  the  experiment  station  botanist  is  primarily  to  invostiizate  aloniz-  linos  that  coincide 
with  agricultural  progress — usiiii:-  the  term  "auTiciilturar'  in  its  l»i-()a(l(M'  sense.  This 
function  manifests  itself  in  tlu'  stndy  of  disastrons  plant  diseases  and  remeflies  con- 
cerning the  same,  weed  sn]  .jiression,  plant  bivedini:-.  seed  ti'>t  iii.i:-.  etc. ,  t< '-t^t  1  lei'  w  ith 
supplying  information  and  solving  the  varions  i)hysiolou-ical  and  pat liolo-ieal  pi'oh- 
lems  which  have  an  immediate  and  snhsetinent  i)earinLr  '>n  aL^ricnltnral  practices. 
We  may  term  such  botany  agricultni-al  or  (n-onomic  botany,  as  wc  choose;  ne\-ertlie- 
less  a  consideral)le  portion  of  sncli  woi'k  may  l)e  classed  as  vegetable  pathology  and 
physiology.  Some  of  tliese  lines  of  woi'k  may  sometimes  fall  to  the  hoiticnlturists, 
as  circumstances  determini';  inasmnch  as  the  line  of  work  betw  een  station  botanist 
and  horticulturist  is  not  always  sharply  drawn.  It  is  the  function  of  the  station 
botanist  to  publish  the  results  of  his  investigations  in  such  a  maniuM-  that  the  utili- 
tarian features  or  more  practical  part  of  such  investigations  can  be  understoo<l  by  the 
particular  class  of  a'jricnltnri<ts  w  hom  they  are  most  likely  to  concern. 

The  practice  of  publishing  bulletins  of  a  popular  nature  endeavoriim-  to  give  instruc- 
tion of  a  general  kind  to  agriculturists  has  also  constituted  the  function  of  the  station 
botanist  to  a  greater  or  less  extent,  as  it  has  other  station  workers.  Indeed,  some 
station  otficials  have  even  gone  so  far  as  to  maintain  that  it  is  the  primai-\-  function 
of  the  experiment  stations  to  devote  themselves  to  the  pronudgation  of  popular 
digest,  or  tracts,  rather  than  the  results  of  original  reseaich.  Theix^  are  some  States, 
as  is  well  known,  that  liave  sj)ecial  a])pr(tpi'iations  to  carry  on  ))urely  ehMiientary 
education  in  agriculture,  the  funds  being  laiize  enoniih  to  maintain  a  separate  sei-ies 
of  publications  relating  to  this  work.  There  is  jio  doubt  in  our  estimation  that  such 
WT)rk  is  valuable  in  its  pro})er  place,  inasmnch  as  such  subjects  as  agriculture  and 
horticulture  need  to  be  brought  before  tlie  people  more  than  any  otluM's.  There  has 
been,  and  there  is  to-day,  moi-eorless  contempt  for  these  subjects  existing  among 
the  people,  and  it  seldom  occurs,  according  to  my  exiKM-ience.  that  a  clergyman  or  a 
classical  college  graduate  will  ever  advise  a  student  to  attend  an  agricultural  institu- 
tion. There  are  also  sociological  reasons  why  agriculture  and  horticulture  should  be 
brought  before  the  peojde;  and  so  long  as  these  conditions  exist  wi^  believe  it  is  a 
legitimate  work  for  those  who  follow  agricultural  callinus  to  interest  people  in  this 
direction.  We  do  not  believe,  however,  tliat  it  is  legitimate  foi- stations  to  publish 
in  their  regular  l)ulletins  work  of  this  nature,  as  they  should  be  reserxnd  foi'  the  ])ul)- 
lication  of  matter  base<l  u})(»n  research.  The  function  of  exi)eriment  stations  is  ably 
set  forth  by  Dr.  Armsby,  of  the  Pennsylvania  Station.  In  his  ])residential  address 
before  the  Association  of  American  Agricultural  Colleges  and  i^x})ei'iment  Stations  he 
presented  an  entirely  different  view  of  the  function  of  the  experiment  stations  than 
that  embodied  in  the  popular  digest  idea.  Dr.  Armsljy  states:  "  The  functioii  of  the 
experiment  station  is  not  the  imjios-ible  task  of  giving  him  (the  farmer)  recipes 
suited  to  every  conceivable  emergency.  Its  bnsim^ss  is  to  enlarge  his  knowledge  of 
the  natural  forces  which  drive  his  farm,  as  tlu^  stt  am  diives  the  engine,  and  to  teach 
him  to  control  them  instead  of  being  controlled  by  them.  It  is  not  a  device  to  save 
the  farmer  the  trouble  of  thinking.  On  tlie  conti-ai-y,  its  constant  mul  iiisistent 
demand  is  that  he  think  more.  It  can  lu^lp  him  ])ernianently  and  effectively  onl\-  to 
the  extent  to  which  he  can  by  such  tliiid^ing  digest  and  assimilate  its  help." 

Dr.  Armsby  does  not  maintain  that  the  ex|)eriment  station  is  not  an  educational 
institution,  on  the  other  hand  he  maintains  that  it  shouM  be  one  of  the  highest  ty])e; 
one  whose  instruction  should  be  leased  on  research  and  not  a  com] >ilation  oi-  rehash 
of  elementary  text-book  material.  In  other  words  the  essential  idea  oi  the  station 
is  research,  the  discovery  and  promulgation  of  truth.  We  prefer  this  conception  of 
the  experiment  station  rather  than  that  conception  based  upon  the  idea  of  ])oi)nlar 
digested  material  for  the  agriculturist's  consumption.  It  is  needless  to  state,  how- 
ever, that  what  applies  to  the  experiment  stations  as  a  whole  applies  w  ith  equal 
force  to  its  component  parts.  Thisconceptiou  of  ex])eriment  stations  d(  »es  not  neces- 
sarily imply  the  employment  of  technical  language  in  a  bnlletin  where  research  work 
is  set  forth;  on  the  other  hand  it  is  i)ossible'as  it  is  evident  from  the  fact  that  it  is 
very  often  done  to  elaborate  the  result  of  research  work  to  tlie  extent  that  it  is  sim- 
ple and  comprehensible  to  any  intelligent  agriculturist.  We  recall  bulletins  of  a 
pathological  nature  which,  l)esides  giving  excellent  accounts  of  the  life  history  of 
fungi  causing  diseases  and  the  valuable  results  obtaine<l  from  s])raying,  give  in  addi- 
tion simple  and  valuable  accounts  of  the  structure  and  function  of  the  organs  on 
which  the  fungus  preyed.  This  latter  feature  is  by  no  means  essential  to  the  ordi- 
nary botanist  and  horticulturist,  but  it  succee<ls  in  making-  the  acc(junt  of  the  disease 
more  intelligible  and  enables  the  agriculturist  to  form  a  more  rational  conception  (jf 
the  pathological  cause  associated  with  the  di<ea-(\ 

Bulletin  No.  80,  issued  bv  the  Office  of  Experiment  Stations,  gives  a  complete  list 
of  all  the  station  publications  up  to  the  vear  1^99,  and  by  consulting  this  list  an  idea 
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can  be  obtained  of  how  far  the  scope  of  the  bulletins  relating  to  botany  represent 
research  of  an  agricultural  nature.  A  casual  examination  of  these  titles  by  States 
will  show  that  in  those  States  where  experhnent  stations  have  been  established  for 
some  -time  and  which  possess  the  best  equipment,  a  wide  scope  of  work  requiring 
many  departments  has  been  undertaken  and  the  idea  of  research  work  presented  in 
an  untechnical  form  has  l)een  to  a  considerable  extent  in  vogue.  On  the  other  hand 
in  th(;)se  States  where  stations  have  not  been  so  long  established  and  where  the 
equipment  is  not  so  good,  recourse  has  often  been  had  to  the  publication  of  compiled 
material,  and  in  some  cases  material  has  been  published  which  it  must  be  confessed 
has  little  bearing  on  agriculture.  The  publishing  in  bulletins  by  station  botanists  of 
local  floras,  of  systematic  researches  on  phenogamous  plants  have  a  very  remote  con- 
nection, to  say  the  least,  with  agriculture.  It  is  not  our  intention,  however,  to 
disparage  this  class  of  work  even  when  done  by  station  botanists  as  a  side  issue; 
nevertheless,  we  maintain  that  material  of  this  nature  should  not  occupy  space  in 
station  bulletins.  l;)ut  should  be  presented  elsewhere  for  publication.  The  publica- 
tion of  wee<l  and  grass  floras,  showing  their  distribution,  possesses  a  value  to  farmers, 
especially  if  they  are  accompanied  with  suitable  illustrations,  and  the  weed  publica- 
tion possesses  more  practical  value  when  experiments  relating  to  their  suppression 
are  given.  As  a  general  thing  the  scope  of  the  station  botanist's  work  must  be  con- 
flne<:l  to  vegetable  pathology  and  physiology  in  order  to  assume  an  economic  form. 
A  knowledge  of  the  latter  is  not  only  necessary  to  tmderstand  the  problems  connected 
Avith  pathology  ( as  the  two  are  intimately  connected)  but  there  are  in  addition  prob- 
lems of  a  ]:)hysiological  nature  which  bear  directly  upon  agriculture.  Much  of  our 
early  pathological  study  in  this  country  was  done  without  knowing  much  about  the 
normal  conditions  of  plants  and  the  laws  that  govern  them.  It  too  often  happens 
that  the  pathological  condition  of  the  plant  is  directly  due  to  abnormal  environ- 
ment, and  the  proper  remedy  for  this  class  of  disorder  does  not  consist  in  spraying, 
]:)ut  in  estaV>lishing  a  normal  condition  for  the  plant.  This  is  especially  true  in  those 
instances  where  plants  are  grown  under  cover,  and  in  pot  experiments  conducted 
lar^'fly  I'y  chemists  we  frecjuently  And  too  little  attention  given  to  the  normal 
rerjuiremfut^  of  the  plant.  To  place  a  series  of  plants  in  an  abnormal  condition  with 
the  expectati(:>n  of  drawinsf  reliable  <:leductions  from  their  behavior,  with  respect  to 
special  treatment,  is  absurd.  Xot  only  in  this  respect  have  deductions  been  drawn 
Avhich  possess  no  value,  luit  iu'lividuai  variations  and  variations  due  to  environment 
have  too  often  been  ignoreih  These  are  all  physiological  factors  which  must  V)e 
taken  into  consideration  in  various  kinds  of  experiments.  The  standard  of  bulletin 
literature  as  a  whole  is  far  higher  than  ten  years  ago.  and  I  think  it  can  V)e  safely 
state'l  that  few  station  divisions  are  superior  to  that  of  the  botanical.  AVe  know  of 
but  one  branch  of  botany  pursueil  in  the  United  States  of  which  it  can  be  said  that 
it  has  no  e< jual  in  Europe,  and  that  branch  is  vegetable  pathology. 

It  is  worth  while  knowing  that  the  development  of  this  subject  has  been  largely 
attained  through  Government  employees  and  Government  funds,  the  experiment 
stations  being  in  no  small  degree  influential.  For  some  years  it  has  not  been  neces- 
sary for  one  to  cross  the  water  in  order  to  obtain  a  knowledge  of  economic  fungi,  and 
there  are  a  nmnber  of  places  existing  at  the  present  time  in  the  United  States  where 
one  can  receive  better  instruction  in  this  branch  than  is  possible  elsewhere.  AVe 
I'ielieve  that  it  is  no  exaggeration  when  we  state  that  there  is  more  practical  work 
done  in  this  country  in  pathology  and  treatment  of  diseases  in  one  year  than  is  done 
in  the  whole  of  Europe  in  three  years.  This  is  in  no  small  measure  due  to  the  inher- 
ent utilitarian  genius  of  American  investigators,  a  characteristic  which  is  regarded 
abroad  as  constituting  one  of  our  strongest  features,  and  in  our  estimation  is  one 
worthy  of  the  highest  consideration. 

The  central  idea  which  I  have  endeavored  to  bring  out  in  this  paper  is  that  the 
function  of  the  station  botanists  is  primarily  research,  the  nature  of  which  must  Ijear 
an  intimate  relation  to  agriculture. 

E.  AV.  Carrl  asked  what  shall  be  done  by  the  horticulturist  in  States  where  there 
is  no  V)(  itanist  <:a'  entomologist?  Shall  the  ofhcer  whose  work  lies  nearest  these 
<lepartnients  republish  and  retail  information  first  pulDlished  elsewhere,  or  must  his 
work  lie  original?    In  other  words,  is  the  so-called  popular  bulletin  justified? 

B.  D.  Halsted  stated  that  information  of  an  educational  nature  should  be  pub- 
hshed.  In  Xew  Jersey  they  have  adopted  the  plan  of  issuing  short  articles  on 
special  topics — sr^rt  of  emergency  luilletins.  These  are  sent  to  the  press  and  to 
special  correspnndeiits  under  frank,  and  are  foun<;l  to  l)e  very  valuable  in  that  State. 

T.  A.  Williams  th^  .ucrht  the  publication  of  new  species  in  station  bulletins  is  out 
of  order,  bait  that  lists  oi  varieties  and  species  of  more  or  less  well-knc.wn  plants, 
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cultivated  or  wild,  which  in  themselves  have  educational  value,  should  form  legiti- 
mate matter  for  station  publication. 

F.  W.  Eane  believed  that  in  most  cases  a  simple  straightforward  educational  effort, 
whatever  line  it  may  take,  is  rewarded  by  the  best  results. 

W.  T.  Swingle  believed  that  the  personal  influence  of  the  botanist  or  horticulturist 
is  a  very  important  factor  in  popularizing  the  work  of  the  department.  This  personal 
influence  may  often  take  the  form  of  an  advisory  nature. 

F.  W.  Rane,  of  New  Hampshire,  read  the  following  paper: 

Peogeess  of  Variety  Testing  in  Experiment-Station  AVork. 

Since  our  experiment  stations  were  first  organized  variety  testing  has  received 
more  or  less  attention.  The  earlier  work  of  some  of  the  stations  was  largely  of  this 
nature.  The  testing  of  varieties  has  continued  to  the  present  as  work  worthy  of 
recognition;  otherwise  it  would  not  be  carried  on,  or  at  least  receive  the  attention 
given  it  at  present. 

At  the  Denver  meeting  of  this  Association,  July  16-18,  1895,  the  writer  read  a  paper 
on  ' '  Some  undefined  duties  and  methods  of  station  horticulturists. ' '  The  main  stress 
of  that  paper  was  to  emphasize  our  exact  position  as  regards  variety  testing  as  a  whole, 
and  as  Avell  the  manner  and  extent  to  which  it  was  being  conducted  or  handled  by 
the  various  States  or  institutions  at  that  time.  It  is  undesirable  to  review  the  work 
done  in  the  preparation  of  that  x^aper  at  this  time.  The  interest  then  aroused, 
together  with  later  experience  and  observation,  is  my  excuse  for  this  presentation. 

By  reviewing  the  earlier  reports  one  is  struck  with  the  great  amount  of  work  and 
attention  given  to  varieties.  The  publications  are  largely  made  up  of  descriptions  of 
varieties  and  tabulated  variety  comparisons.  Although  one  of  the  earliest  attempts 
as  experimental  Avork,  it  nevertheless  seems  to  have  made  little  dehnite  progress 
generally,  and  in  fact  seems  to  be  looked  upon  by  many  as  of  little  importance. 
The  writer,  having  had  the  work  of  organizing  the  horticultural  departments  in  two 
experiment  stations  of  different  States,  and,  too,  somewhat  later  than  most  similar 
work  in  other  stations,  and  at  a  time  when  variety  testing  was  rather  unpopular,  was 
given  an  opportunity  to  look  critically  into  its  value. 

At  present,  variety  testing  seems  to  lack  a  definiteness  of  purpose.  While  it  is 
tolerated,  many  seem  to  regard  it  as  so  much  packing  material  to  fill  up  the  waste 
places.    The  exact  ideas  of  some  of  our  horticulturists  are  as  follows: 

(1)  "The  work  must  be  constantly  maintained,  but  is  really  the  trifling  incident 
of  hard  horticultural  work. ' ' 

(2)  "I  do  as  little  as  possible  and  use  only  those  varieties  I  think  worthy." 

(3)  "We  make  no  attempt  to  test  novelties.  We  get  in  all  the  varieties  we  can  of 
any  subject  which  we  take  up  for  serious  study,  but  we  never  make  any  miscellaneous 
tests  of  anything  simply  because  they  are  new." 

(4)  "We  endeavor  to  get  all  of  the  latest  and  best  things  in  one  way  or  another." 

(5)  "I  select  varieties  always  with  this  thought  Avhen  reading  the  description: 
Suppose  it  is  true,  of  what  account  would  it  be  to  my  State?" 

(6)  "I  have  about  come  to  the  conclusion  that  it  is  best  to  look  with  suspicion  upon 
all  new  introductions  unless  they  are  brought  to  the  notice  of  the  public  through 
some  of  the  regular  channels,  and  a(,'Companied  by  statements  of  disinterested  horti- 
culturists who  are  recognized  as  authorities." 

(7)  "I  am  devoting  less  and  less  time  to  variety  testing  each  year.  Let  us  reverse 
the  engine  and  originate  new  varieties  for  others  to  test  instead  of  exerting  our 
energies  in  hunting  up  things  that  nonprofessional  horticulturists  are  developing 
for  us. ' ' 

(8)  "I  think  that  if  the  greatest  part  of  the  work  that  has  been  done  in  the  way 
of  variety  testing  had  been  left  undone  we  would  have  been  just  as  well  off,  and  a 
vast  amount  of  work  saved  for  more  important  things." 

These  Ciuotations  are  sufficient,  it  seems  to  me,  to  indicate  in  a  general  way  our 
exact  position  at  present.  While  most  stations  are  doing  more  or  less  with  varieties, 
the  general  feeling  seems  to  prevail  among  station  workers  that  after  all  it  is  not 
worth  the  time  and  expense  necessary.  Certain  stations,  however,  have  never  dis- 
carded the  yearly  variety  test.  Among  these  I  mention  as  examples  Ohio  and 
Michigan.  These  stations  have  made  variety  testing  an  important  part  of  their  work, 
and  I  am  inclined  to  believe  that  this  feature  of  their  work  has  brought  them  in  close 
touch  with  the  farmers  and  gardeners  of  their  States,  and  has  given  assistance  where 
it  has  been  needed  more  than  any  other  one  thing. 

So-called  ' '  hard  horticultural  \vork ' '  and  ' '  more  important  things ' '  have  been 
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accompHshed  by  tliem  and  other- stations  also,  but,  after  all,  the  thino^  that  must 
appeal  to  everyone  is  the  ultimate  results  accomplished.  Variety  testing  as  often 
carried  on,  with  little  definite  object  in  view  and  perhaps  but  for  a  season  or  two, 
doubtless  does  become  irksome  and  productive  of  only  spasmodic  value.  Long-con- 
tinued, careful,  and  systematic  variety  testing  can  not  help  but  be  of  increasing  value. 
When  of  this  sort,  it  becomes  nothing  other  eventually  than  the  evolution  of  eco- 
nomic horticultural  plant  life.  It  necessitates  considerable  work,  and  hence  expense; 
but  if  the  experiment  stations  can  not  afford  this  expenditure,  surely  it  must  be 
burdensome  for  the  individual.  If  the  work  is  better  systematized,  however,  it 
doubtless  could  be  accomplished  at  far  less  expense  than  at"  present.  It  maybe  nec- 
essary when  testing  for  the  first  time  to  select  the  older  varieties,  together  with  the 
recent  introductions,  using  the  former  as  the  standards  of  comparison.  This  necessi- 
tates a  good  deal  of  work  at  lirst,  but  after  a  few  years  the  test  will  resolve  itself  to  the 
simple  determination  of  the  value  of  later  introductions.  The  really  new  introduc- 
tions each  year  are  very  few.  In  order  to  get  data  on  this  point  bearing  upon 
vegetables  we  examined  12  catalogues^  for  the  year  1900  and  found  the  following 
numl)er  of  new  introductions:  Four  beans,  3  beets,  1  carrot,  3  cucumbers,  2  lettuce,  2 
muskmelons,  1  onion,  2  peas,  and  2  potatoes,  making  a  total  of  24,  or  an  average  of  2 
new  introductions  each.  This  is  a  fair  list,  and,  if  anything,  a  larger  list  than  usual. 
Where  work  is  carried  on  with  flowers  perhaps  the  list  would  contain  a  larger  num- 
ber of  new  varieties,  Imt  with  fruits,  trees,  and  shrubs  it  is  questionable  if  the  number 
would  be  as  large  as  that  of  vegetal)les.  Few  stations  do  much  with  floricultural 
varieties  in  the  wav  of  tests,  as  the  trade  itself  is  extremely  progressive. 

From  (»bservati(;)n.  it  is  believed  that  those  States  that  attempt  and  carry  on  the 
work  of  variety  testing  systematically  are  the  ones  that  elevate  the  importance  of 
general  agriculture  and  horticulture  in  their  respective  States  and  gain  recognition 
elsewhere.  This  is  not  to  say  that  stations  that  do  not  do  this  work  are  not  accom- 
plishing other  important  work;  but  I  believe  that  variety  testing  needs  and  demands 
better  recognition.  It  is  an  advantage,  also,  that  the  station  worker  in  charge  of  this 
work  be  retained,  as  such  frequent  changes  upset  and  detract  from  its  value.  If 
a  station  has  a  complete  record  from  year  to  year  of  the  various  varieties  and  their 
behavior,  even  though  many  are  discarded,  the  data  will  be  valuable  for  answering 
inquiries.  Such  testing  thus  becomes  an  evolutionary  study  of  varieties.  Stations 
will  do  well,  it  is  believed,  to  file  the  better  annual  catalogues  of  the  trade,  as  they 
always  contain  full  descriptions  of  new  introductions  together  with  the  year  and 
their  pedigree.  One  horticulturist  tells  me  that  he  binds  up  certain  trade  catalogues 
and  believes  the  expenditure  well  spent. 

It  seems  needless  to  give  examples  to  demonstrate  the  value  of  the  variety  test,  as 
each  at  this  meeting  must  have  had  definite  experience.  The  value  of  Ihe  tests 
made  by  the  late  editor  of  the  Rural  New  Yorker,  Mr.  Carman,  and  the  interest 
shown  generally  in  them.,  even  by  horticulturists  themselves,  offer  a  good  illustra- 
tion of  what  can  l)e  made  valual:)le.  From  personal  experience,  both  as  student 
and  as  experimenter,  I  feel  that  the  work  of  variety  testing,  besides  being  of  value  to 
the  class  of  people,  or  the  constituency  for  which  the  stations  are  supposed  to  exist, 
has  been  the  means  of  initiation  or  an  opening  Avedge  for  bringing  the  station  and 
its  work  to  the  people  or  them  to  it.  The  people  in  our  State  to-day  who  are  getting 
the  most  value  from  our  assistance  are  those  who  have  come  in  touch  with  the  sta- 
tion in  the  first  place  through  correspondence  over  variety  test  work.  Not  all 
cooperated  in  the  work,  but  those  who  did  were  the  channels  to  others.  When  men 
take  a  personal  interest  in  the  work  they  take  pleasure  in  advancing  it,  and  valuable 
information  or  assistance  is  easily  obtained,  I  find,  in  this  way. 

One  reason  that  variety  testing  has  become  so  unpopular,  it  seems  to  me,  is  on 
account  of  the  innumerable  bulletins  that  we  receive  that  are  of  such  little  general 
value.  Because  they  do  not  interest  some,  they  are  throwm  aside  with  disgust. 
These  same  bulletins  may  be  of  great  value  in  the  State  and  hands  of  those  for  w^hom 
they  were  written.  TheV  certainly,  however,  can  not  be  of  less  value  than  the  ever 
appearing  commercial  fertilizer  analyses  bulletins,  so  common  to  all. 

The  variety  test  is  of  great  value  to  the  horticulturist  himself.  He  can  not  keep 
in  close  touch  with  his  constituency  or  associates  without  familiarizing  himself  with 
varieties  any  more  than  a  literary  man  can  feel  at  ease  when  discussing  the  latest 
novels  which  he  has  simply  seen  or  heard  about  but  not  read.  It  is  like  institutions 
trying  to  teach  agriculture  without  any  agricultural  inspiration  or  environment.  If 
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the  horticulturist  is  famihar  with  the  varieties  himseh\  his  work,  whether  it  is  teach- 
ing, institute  work,  or  writin-j  linlletins.  will  result  in  proportionate  o«jod.  Excep- 
tions may  and  do  arise:  f<jr  exain])le.  one  ])erson  can  absorV)  this  work  from  practical 
men  when  visiting'  their  estates,  and  if  sufficient  pains  and  study  be  given  them,  this 
may  answer  an<l  in  fact  is  commendal  )le. 

It  is  believed  that  where  one  person  makes  a  success  in  this  way  the  great  majority 
will  fail.  In  order  to  get  the  l  )est  results  cl<:)ser  contact  is  desirable.  I  have  found  it 
advantageous  at  times  to  have  a  relialde  and  experienced  man  in  another  section 
conduct  a  comparative  test  of  one  kind  of  vegetables  for  me.  but  unless  I  follow  the 
work  closely  it  does  not  amount  to  much  on  account  of  lack  of  attention.  I  believe 
we  can  not  inform  ourselves  too  much  nor  afford  to  miss  the  great  opportunitie.'^  of 
getting  the  ideas  of  others,  but  there  is  nothing  that  gives  better  experience  than 
personal  supervision  and  contact.  .This,  it  seems  to  me.  will  bring  horticulturists 
into  closer  touch  with  the  practitioner  and  form  a  base  from  which  ''the  hard  horti- 
cultural work"  or  "work  of  more  important  things"  can  and  will  justly  emanate 
and  be  productive  of  much  good.  Even  with  horticultural  students  my  experience 
has  been  that  if  you  can  once  get  them  interested  in  working  up  a  thorough  knowl- 
edge of  the  varieties  of  certain  fruits,  vegetables,  or  flowers,  the  interest  thus  created 
incites  a  continuation  of  the  work  with  other  things,  which  he  takes  up  and  compre- 
hends of  his  own  interest.  If  you  have  not  tried  this.  I  recommend  it  as  one  of  the 
best  kinds  of  laboratory  practice. 

There  are  many  points  not  as  yet  agreed  upon  that  might  be  done  toward  simpli- 
fying the  work,  some  of  which  are  hinted  at  in  my  last  paper.    Some  of  these  are: 

(1)  Where  should  we  get  si^ecimens  for  testing? 

(2)  Should  stations  not  have  a  definite  understanding  with  seedsmen  or  nursery- 
men? 

(3)  Is  it  our  place  to  recognize  unknown  introducers'? 

(4)  How  many  plants  should  be  considered  a  fair  test? 

(5)  When  should  we  eliminate  the  test? 

(6)  Should  plants  under  test  oe  sprayed  for  diseases  and  pests? 

(7)  What  is  the  horticulturist's  place  in  disseminating  seeds  and  plants? 

(8)  Is  it  advisable  to  report  tests  to  individuals  or  firms  in  any  way  other  than 
through  published  bulletins? 

These  are  not  all,  but,  with  others  when  understood  more  fully,  will  assist  in  sys- 
tematizing the  work. 

In  view  of  the  facts  named  and  with  a  deep  desire  to  see  all  horticultural  work 
prosper,  I  am  sincere  in  my  appeal  to  horticulturists  and  institutions  interested  to 
keep  up  the  work  of  variety  testing,  giving  it  its  due  recognition. 

F.  W.  Card  stated  his  belief  that  the  importance  of  this  subject  is  relative:  in  fact, 
largely  a  question  of  condition.  Where  varieties  are  well  known,  and  where  there 
is  good  horticultural  organization,  there  seems  to  be  little  reason  for  expending  much 
energy  or  time  in  the  work  of  testing  varieties. 

W.  M.  Hays,  of  Minnesota.  If  we  do  not  test  varieties  we  would  not  know  which 
to  recommend  or  which  to  choose  should  we  undertake  the  broader  work  of  plant 
breeding.  I  believe  variety  testing  is  legitimate  work  for  the  exi^eriment  station  and 
should  have  a  definite  place  in  the  yearly  programme. 

J.  Craig  stated  that  he  had  found  variety  test  work  one  of  the  best  means  of  coming 
into  close  contact  and  in  many  cases  of  obtaining  the  sympathy  and  confidence  of  the 
farmer  and  gardener.  In  the  station  this  work  takes  the  place  and  does  the  work  of 
the  popular  bulletin  and  should  not  be  overlooked. 

The  following  is  an  abstract  (by  the  author)  of  a  paper  read  by  B.  D.  Halsted,  of 
New  Jersey : 

What  Our  Experiment  Stations  Have  Done  ix  Origixatixg  Varieties  of 
Plants  by  Crossing,  Selecting,  etc. 

In  response  to  a  letter  of  inquiry  sent  to  all  the  station  directors  the  following  facts 
were  obtained: 

Alabama  is  improving  cotton  by  crossing. 

Illinois  has  been  breeding  corn  and  it  has  been  found  that  crossed  corn  is  an 
improvement. 

Iowa  is  breeding  orchard  and  garden  fruits  and  has  produced  hybrid  roses  of  value. 
Kansas  has  done  some  work  with  corn  breeding. 
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Louisiana  is  improving  sugar  cane  by  selecting  cuttings. 
Maine  is  producing  hybrids  among  tomatoes. 

Massachusetts  has  much  work  in  hand  along  lines  of  plant  improvement. 
Michigan  is  prominent  in  trials  of  varieties  and  selection  of  the  best  sorts  of  fruits 
and  vegetables. 

Minnesota  is  leading  in  the  breeding  of  wheat. 

Missouri  is  active  in  plant  breeding  of  fruits  and  vegetables. 

Nebraska  has  several  lines  of  plant  improvement  under  way. 

New  Jersey  is  starting  in  crossing  and  hybridizing. 

New  York  (Geneva)  has  a  large  showing  for  plant  breeding. 

New  York  (Cornell)  is  a  leader  in  station  work  in  the  improvement  of  plants. 

North  Carolina  is  active  in  selection  and  crossing  of  plants. 

Oregon  has  a  good  showing  in  new  ornamental  plants. 

Rhode  Island  is  starting  in  the  work  of  plant  breeding. 

South  Carolina  is  hyljridizing  cottons. 

South  Dakota  is  devoting  much  time  to  plant  breeding. 

Tennessee — something  is  being  d<:)ne  in  variety  work. 

Vermont  is  active  in  the  fundamentals  of  plant  breeding. 

Washington  is  cr(:)Ssino-  winter  wheats. 

Wisconsin  lias  some  work  done  in  crossing  fruits. 

In  the  alcove  digest  of  the  results  of  our  experiment  stations  in  plant  l)ree<;ling 
it  has  not  1  >e(en  the  intention  to  include  all  the  work  done  along  the  above  line  in  the 
United  States.  Much  has  been  accomplished  by  persons  Avho  were  not  associated 
with  experiment  stations  and  agricultural  colleges,  and  in  fact  did  their  work  even 
before  these  institutions  came  into  existence.  In  this  connection  one  first  recalls  the 
development  of  our  American  grapes  and  the  infusion  into  them  of  the  European 
blood  and  calls  to  mind  the  names  of  Bulb  Rogers,  Haskell,  Rocketts,  and  Moore  of 
the  East,  while  Rommel,  Jaeger,  and  Munson  have  labored  faithfully  in  the  South- 
west. These  and  others  have  already  made  America  famous  for  its  long  list  of 
varieties  of  superior  crossbred  graiies. 

Among  pears  we  have  blended  the  l)lood  of  the  common  with  the  Chinese  species 
and  oljtained  varieties  that  have  made  i)ear  growing  possible,  if  not  very  profitaV)le, 
over  a  wide  region  where  it  was  precarious  before.  The  names  of  Keifferand  Leconte 
will  l)e  associated  wi'th  these  excellent  i^esults  in  hybridization. 

The  fact  that  the  ordinary  varieties  of  Eastern  apples  were  not  hardy  in  the  great 
cold  Ntirthwest  early  led  to  importation  from  Russia,  and  the  crossing  of  the  common 
species  with  the  Siberian  Crab,  the  good  results  of  which  are  still  in  store  for  the 
people  of  the  twentieth  century. 

For  similar  reasons  the  native  plums  in  the  West  and  South  have  been  placed  under 
culture  and  bred  Avith  the  European  types.  Along  with  this  is  the  advent  of  the 
Japanese  plums  and  the  formation  of  a  group  of  hybrids  that  places  the  name  of  Luther 
Burbank  among  the  world's  great  horticultural  benefactors. 

Less  distinct  from  the  experiment  stations  than  many  of  the  plant-breeding  enter- 
prises included  in  the  above  general  remarks  is  the  work  upon  the  citrus  fruits  by 
Messrs.  Webber  and  Swingle,  of  the  United  States  Department  of  Agriculture. 

The  ''Florida  freeze,"  from,  which  catastrophe  the  orange  growers  now  date  all 
passing  events,  aroused  the  Government  to  the  point  of  seeking  for  a  more  hardy 
orange,  and  the  hybridizers  are  well  on  their  way  to  produce  it. 

Space  does  not  permit  of  more  than  a  passing  allusion  to  the  hundreds  of  florists 
who  are  constantly  keeping  American  floriculture  in  the  van,  particularly  as  to  new- 
crosses  of  carnations,  chrysanthemums,  and  roses. 

For  the  last  few  remarks  I  am  indebted  in  part  to  the  excellent  paper,  "Hybridiza- 
tion in  the  L^nited  States,"  by  Professor  Bailey  in  the  recently  issued  Report  of  the 
Hybrid  Conference,  held  at  Cheswick  and  London  in  July  of  last  year,  at  which 
Professors  Webber,  Swingle,  and  Hayes  took  part,  and  besides  Professor  Bailey,  Dr. 
Macfarlane,  and  Mr.  Thomas  Mehan  sent  papers.  In  this  world's  conference  upon  a 
world-wide  subject  the  L^nited  States  took  its  full  share  of  honors. 

It  now  remains  for  the  experiment  stations  to  follow  up  the  work  so  well  begun, 
and  remember  that  he  who  improves  the  plants  of  a  country  improves  its  products 
and  its  people. 

The  committee  on  nominations  reported  the  following  names  for  officers: 
For  chairman. — L.  R.  Jones,  of  Vermont. 
For  secretary. — W.  J.  Green,  of  Ohio. 
These  nominations  were  confirmed. 

The  following  paper  was  read  by  J.  G.  Smith,  of  the  United  States  Department  of 
Agriculture : 
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Seed  and  Plant  Introduction. 

The  work  of  seed  and  plant  introduction  was  first  undertaken  on  a  systematic  scale 
by  the  United  States  Department  of  Agriculture  in  1897.  Previous  to  that  time  there 
had  1  een  many  sporadic  efforts,  some  successful,  others  unsuccessful,  but  all  without 
definite  direction  or  trend.  The  work  owes  its  inception  and  its  establishment  on  a 
firm  basis  to  our  present  Secretary  of  Agriculture,  Hon.  James  Wilson. 

The  immediate  credit  for  the  establishment  of  the  work  belongs  to  Prof.  B.  E. 
Fernow,  formerly  Chief  of  the  Division  of  Forestry.  Dr.  Fernow  during  the  last 
year  of  his  connection  with  the  Department  was  much  interested  in  the  problems 
connected  with  reforesting  the  arid  regions  of  the  West,  and  it  was  with  the  view 
of  procuring  seeds  of  arid  land  forest  trees  in  West  Australia  that  a  commission  was 
given  to  Mr.  D.  G.  Fairchild  as  special  agent  in  charge  of  seed  and  j^lant  introduction. 
Sir.  Fairchild  was  at  that  time  on  an  exjDloring  expedition,  accompanie-I  l:)y  his 
friend,  Hon.  Barbour  Lathrop.  of  Chicago.  The  commission  did  not  reach  Mr. 
Fairchild  until  he  had  left  Australia,  so  he  did  not  secure  the  seeds.  But  at  once, 
upon  his  return  to  the  United  States,  he  entered  the  Forestry  Division  to  continue 
the  work  on  a  l:)roader  and  more  general  scale. 

Many  successful  importations  of  seeds  and  ])]ants  which  have  }>r<tved  >  •!  direct 
commercial  value  to  the  various  agricultural  interests  of  the  cjuntry  were  made 
between  the  period  of  estal;)lisliing  the  United  States  Department  of  Agriculture  and 
the  appointment  of  Mr.  Fairchild  in  1897.  Among  these,  perhaps,  the  most  impor- 
tant were  the  introduction  of  the  navel  orange  through  Mr.  William  Saunders  and 
the  introduction  of  sorghum  an*!  Kafir  corn  through  the  Chemist  ot  tlie  Department. 
There  were  many  others  uf  great  importance,  but  these  were  jierhaps  the  most 
striking  in  their  innnediate  results  to  American  agriculture.  IMr.  Fairchild  remained 
in  charge  of  the  seed  and  plant  introducti*  >n  until  December.  1898.  at  which  time 
he  commenced  an  exploring  expedition  uu'ler  the  patronage  of  Hon.  Barljour  Lathrop, 
of  Chicago.  The  exploration  lasted  twenty-one  inonths.  During  this  period  Messrs. 
Lathrop  and  Fairchild  explore<l  the  West  Indies.  Venezuela.  Colombia.  Peru, 
Chile,  Argentina,  southern  Brazil.  Eniiland.  Xorway.  Sweden,  Finland.  Austria- 
Hungary.  Italy,  Egypt.  Ceylon,  and  the  Straits  Settlements  of  Siam,  Java.  Sumatra, 
Borneo,  Molucca.  Celebes.  Xew  Guinea.  Shanghai,  and  the  Philippines.  Besides 
procuring  over  450  different  items  of  seeds  and  plants,  a  vast  store  of  information 
was  acquired,  which  will  be  of  the  (greatest  assistance  to  the  future  explorers  who  will 
be  sent  out  by  the  Department  to  these  countries,  ])Ut  more  especially  to  the  farmers 
and  frait  growers  of  this  country.  During  ^Ir.  Fairchild" s  absence,  Mr.  G.  F.  Cook, 
whose  work  alon^  the  lines  of  tropical  agriculture  is  well  known,  was  placed  in  charge, 
and  under  his  direction  a  system  of  double  card  cataloguing  was  carried  out  and  a 
list  of  the  importations  of  the  Department  was  made  for  puljlication  in  the  form  of 
inventories  or  catalogues. 

The  initial  stage  of  the  Avork  has  now  been  gotten  safely  (iver.  The  importations 
of  the  past  three  years  have  been  extremely  numerous  and  much  material  has  ]3een 
secured  which  could  not  l^e  properly  utilized,  ljut  enough  has  l^een  learned  from  the 
mistakes  of  the  past  so  that  it  is  hoped  now  to  carry  on  the  work  with  the  greatest 
economy  of  time  and  money,  with  the  least  otficial  routine,  and  with  greater  results 
for  the  expenditure  of  a  given  sum  of  money.  The  establishment  of  new  agricul- 
tural industries  in  the  United  States  is  of  the  greatest  importance.  There  are  too 
many  areas  where  the  farmers  are  engaged  in  gro^^•ing  one  crop.  The  theme  of  the 
sermon  preached  by  agricultural  workers  in  the  State  experiment  stations,  in  the 
agricultural  colleges,  and  in  the  Department  of  Agriculture  has  for  years  l^een  diver- 
sified farming.  It  would  be  better  for  the  cotton  planter,  the  corn  grower,  and  the 
wheat  producer  in  the  corn,  cotton,  and  wheat  belts  to  grow  less  cotton,  less  corn, 
and  less  wheat,  and  grow  more  of  some  other  crop.  A  farming  community  which 
produces  only  one  crop  is  at  the  mercy  of  the  great  trade  combinations  which  con- 
trol the  marketing  and  manufacturing  of  that  raw  product.  The  most  prijsperous 
agricultural  commmiities  in  this  country  are  those  where  the  farmer  has  more  than 
one  string  to  his  bow.  The  development  of  secondary  industries  is,  I  believe,  one  of 
the  most  profitable  lines  of  work  which  can  be  undertaken  l:)y  the  experiment 
stations  and  the  Department  of  Agriculture.  When  we  remember  that  the  annual 
agricultural  imports  into  the  United  States  amounts  to  upward  of  8300,000,000.  a  need 
of  such  diversification  can  not  but  be  self-evident. 

If  one  examines  the  Treasury  report  in  regard  to  the  imports  of  merchandise  into 
the  United  States  one  can  not  help  but  be  impressed  by  a  nmnber  of  agricultural 
products  which  might  just  as  well  be  grown  in  the  United  States.  In  the  year  end- 
ing June  30.  1899,  nearly  2,000,000  bushels  of  wheat  were  imported  and  81.000,000 
worth  of  breadstuff s,  induding  over  8600,000  worth  of  macaroni  and  other  pastes, 
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$2,000,000  worth  of  wine  lees,  81,000,000  worth  of  dyewoods  and  extracts,  84,000,000 
worth  fd  gums,  81 .700.000  worth  of  indigo,  81, 500,000  worth  of  licorice  roots,  82,000,000 
W(  »rth  of  opium.  81.250,000  of  quinine,  85,000,000  worth  of  drugs  and  dves,  85,500,000 
of  cocoa,  855,000,000  of  coffee,  81,500,000  of  cork,  85,000,000  of  cotton,  s], 300,000 
of  flax,  82,250,000  of  jute,  8500,000  of  hemp,  89,250,000  of  sisal  hemp.  86.250,000  of 
manila  hemp,  nearly  813,000,000  worth  of  manufactured  fibers:  818,500,000  for  fruits 
an^l  nuts,  including  bananas,  currants,  dates,  figs,  lemons,  oranges,  plums,  prunes, 
raisins,  almonds,  cocoanuts,  etc.;  850,000  for  honey,  8600.000  for  hops,  832,000,000 
for  India  rul)ber  and  gutta-percha,  83,000,000  for  vJuetabk^  oils.  81,700,000  for  essen- 
tial oils.  84,000.000  for  rice,  81,200,000  for  seeds.  82. 7"^i  i.m  mj  for  spices,  8140,000  for 
starch.  8250.01)0  for  straAv  and  grass,  896,000,000  iov  sugar,  89,700,000  for  tea, 
$12,000.(Hin  for  tobacco,  over  82.0(;>L).u00  for  vegetables,  and  87,250,000  for  wines. 

With  this  startling  array  ')f  imports  of  plant  products  there  need  be  no  apology  for 
the  systematic  Avork  of  seed  and  plant  introduction.  With  such  a  host  of  lines  in 
whicii  to  work  and  with  the  whole  world  to  <lraw  upon,  the  problem  becomes  one 
of.  AVhat  is  tlie  best  Avay  to  accom])lish  satisfactory  results:  what  to  undertake  and 
how  t<:i  do  it?  In  the  last  four  yeai's'  wctrk  of  the  >ertir)n  great  things  have  already 
been  arcom])lished — the  importation,  through  Hansen,  of  the  Turkestan  alfalfa,  a 
variety  wliich  stands  UKjre  winter  eold.  nxTe  alkali,  ami  grows  with  less  Avater  than 
the  strains  now  cultivated  in  the  United  States,  and  whieli  is  Avorth  81.000.000  to  the 
Unite'l  States  becai>o  of  its  extension  of  the  area  in  Avhich  X\u<  extremely  valuable 
foraue  plant  may  be  i^i'own:  tlie  im])ortation,  through  Kna])p.  of  the  Kiushiu  rice 
fr*']!!  Japan.  A\"hi(  e  lui-  been  the  direct  cause  of  the  investment  of  820,000,000  of 
>7()rthern  capital  in  tlie  rice  lands  of  Louisiana  and  Texas,  on  account  of  which  the 
A'alue  i;>f  the  annual  rice  product  lias  increased  within  two  years  over  81,000,000; 
tlirr-u^li  Faircliild.  Janovitch  cotton  has  been  brought  in;  also  seedless  raisin  grapes 
from  Italy.  Egypt,  and  Peru,  brewing  barleys  from  Sweden,  and  a  host  of  other 
thiii-^^s.  the  value  of  whieli  can  l  >e  estimated  by  the  liundreds  of  thousand^  <:)i  d(  )llars; 
thrijiiu-h  Swingle's  successful  importation  of  the  Smyrna-fio-  insect  thefiy'  in<liist]\v  has 
been  placed  on  a  commercial  basis  in  California,  and  his  work  with  the  date  palm 
will  lea<l  to  the  utilization  of  100.000  acres  of  land  in  southern  Arizona,  where  the 
soil  was  t'  W)  alkaline  and  the  climatic  extremes  tof)  intense  to  permit  the  cultivation 
of  any  other  crop:  and  the  importation,  through  Carletrui.  of  wheats  and  millers 
from  Russia  have  added  a  large  money  value  to  the  ])r(">ducts  of  the  cereal-growing 
States. 

(_)ther  department  work  of  less  strikino-  importance,  but  yet  work  which  will  c(:)unt 
in  the  long  run,  is  tlie  investigation  of  the  lilies  i]i  Bermuila.  l)y  Kaines:  the  recent 
importation  of  prunes  for  the  southwe-t.  throii'^li  Lake:  tlie  estal)lishment  of  the 
tal)le-grape  industry  in  Florida  and  South  Carolina,  thrtjugli  the  efforts  of  Tayb^r. 

The  organic  law  estaldishing  this  work  requires  that  it  shall  l)e  done  in  cooperation 
with  the  State  experiment  stations.  Sutficient  lia<  b^eii  done  within  the  last  four 
years  to  give  us  an  idea  as  to  the  most  economic  method  of  procuring  seeds  and 
plants,  and  als(")  we  have  had  sufficient  experience  so  that  we  are  now  able  to  care 
for  the  seeds  aii'l  plants  Avith  the  least  expenditure  of  time  and  money.  Far  more 
see']-  liave  lieeii  imported  in  the  past  than  could  be  satisfactorily  taken  care  of,  and 
the  rirst  cjnclusion  would  be  that  it  will  be  best  in  the  ftiture  to  concentrate  along 
certain  lines  of  work  or  toward  the  development  of  industries  in  certain  definite 
regic-ns. 

There  has  been  much  complaint  from  experiment  station  menbecau-e  of  the  pleth- 
ora of  £rood  things,  and  there  has  been  some  disinclination  among  some  of  the  expe- 
riment stations  to  undertake  cooperative  work  along  these  lines. 

From  the  departmental  standpoint  it  is  impossible  to  definitely  predict  when  a  man 
is  sent  abroad  for  exploring  purposes  what  he  will  procure,  although  we  can  instruct 
him  to  cr»nfine  his  efforts  along  certain  lines.  Circumstances  may  arise  while  the 
ex}:)L:'rej'  is  in  a  fraviii'ii  country  which  prevent  the  carrying  out  of  the  plans  pre- 
viously agreed  u])(  >n,  and  Ave  often  can  not  tell  Avhat  seeds  and  plants  will  be  available 
for  distriljution  initil  Avithin  a  feAv  Aveeks  of  their  arrival  in  the  United  States.  There 
is  no  doubt  in  my  mind  that  in  the  past  Ave  have  attempted  to  do  too  much.  The 
seven  published  catalogues  or  inventories  include  3,400  separate  items  and  there  are 
over  2.000  yet  not  published.  An  explorer  who  goes  to  a  foreign  country  for  the  first 
time  is  prone  to  invest  money  in  everything  that  he  sees  that  seems  to  1)e  new. 
The  proper  ju<lgment  in  i^egard  to  the  value  of  this  or  that  importation  only  comes  to 
a  man  who  is  accustomed  to  fcjreign  traA'el  and  Avho  at  the  same  time  keeps  abreast 
of  the  times  in  the  United  States. 

The  most  successful  importations,  as  a  rule,  have  been  those  Avliich  Avere  secured 
by  the  trained  agricultural  explorers  of  the  Department.  It  is  l;)elieved  that  the  best 
interests  of  tliisVerk  will  be  met  In-  the  employment  of  at  least  a  few  permanent 
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explorers.  Exploration  work  in  foreign  countries  carried  on  by  men  not  accustomed 
to  travel  is  extremely  expensive,  both  because  of  their  ignorance  of  foreign  methods 
of  transacting  business  and  also  because  it  is  a  common  tendency  of  men  who  visit 
foreign  countries  for  the  first  time  to  purchase  seeds  and  plants  of  a  greater  range 
and  in  greater  number  than  can  be  efficiently  utilized.  The  temptation  to  purchase 
not  simply  the  best,  but  everything  new  in  sight  which  the  traveler  meets,  is  almost 
irresistible.  Nevertheless,  good  results  can  sometimes  be  obtained  by  sending  abroad 
specialists  who  are  acquainted  with  the  needs  of  a  certain  region  or  who  are  inter- 
ested in  the  cultivation  of  some  ]:>articular  crop,  even  though  their  connection  with 
the  work  of  plant  introduction  is  not  continued  after  they  have  secured  the  material 
for  which  they  were  sent  abroad. 

Xow,  with  these  ends  to  be  attained  the  question  is,  What  relationship  can  be 
entered  into  between  the  Department  of  Agriculture  and  the  State  experiment  sta- 
tions which  will  lead  to  the  accomplishment  of  the  best  results?  I  believe  thor- 
oughly in  cooperation.  The  present  is  an  age  of  centralization  of  power  and  cen- 
tralization of  endeavor,  not  in  the  hands  of  one  man,  but  in  the  hands  of  a  great 
many  men  united  as  a  board  to  direct  and  carry  out  lines  of  work.  I  believe  that 
the  best  results  can  be  obtained  in  seed  and  plant  introduction  by  centering  along 
fewer  lines;  that  is,  I  believe  that  by  attempting  less  we  can  accomplish  more.  The 
development  of  some  of  these  industries  which  I  have  mentioned  can  be  greatly 
assisted  if  the  problems  in  connection  with  them  are  taken  up  by  both  the  Depart- 
ment and  the  State  experiment  stations.  It  has  been  our  policy  in  the  past  to  obtain 
seeds  in  small  amounts,  but  after  having  reviewed  the  results  accomplished  within 
the  last  three  years  I  believe  that  better  results  can  be  (»l)tained  by  importing  some- 
what larger  quantities  and  exercising  greater  care  in  their  selection  and  greater  care 
in  their  distribution.  The  question  for  you  to  answer  is.  How  much  mutual  assist- 
ance can  we  ])e  to  each  other?  Can  the  experiment  stations,  say  in  the  macaroni 
wheat  belt,  which  extends  from  Xorth  Dakota  to  Texas,  undertake  the  development 
of  the  macL.oni  wheat  industry?  We  have  a  comparatively  large  appropriation  of 
money  available  for  the  purchase  of  seeds,  but  we  can  not  devote  all  of  this  sum  to 
the  development  of  any  one  industry.  The  Department  of  Agriculture  is  a  national 
affair,  and  the  ground  which  we  must  attem])t  to  cover  is  broader  than  that  under- 
taken l)y  tlie  individual  stations.  1  believe  that  the  importation  into  this  country 
and  the  estal>lishment  on  a  commercial  l)asis  of  any  new  industry  is  one  of  the  most 
profitable  lines  of  agricultural  work  whicli  can  be  undertaken,  and  I  feel  sure  that 
if  the  State  experiment  stations  will  lend  to  the  Department  their  hearty  cooperation 
that  in  another  decade  we  can  materially  cut  down  the  amount  oi  money  ex})ended 
by  the  people  of  the  United  States  for  agricultural  products  produced  in  foreign 
countries. 

Besides  the  assistance  which  the  Department  will  be  able  to  render  the  experiment 
stations  in  sending  out  small  quantities  of  seeds  of  new  crops  to  l)e  tested  is  that  of 
being  able  to  purchase  for  the  use  of  the  stations  seeds  of  crops  which  have  already 
been  sutficiently  tested,  but  which  it  is  advisable  to  distribute  in  larger  amounts.  As 
an  example  of  this  latter  policy  I  may  mention  that  we  have  this  year  purchased  for 
the  use  of  the  California  Experiment  Station  1  ton  of  seed  of  the  white  lupine, 
Liipiitus  ajhus.  White  lupine  is  well  known  and  has  been  tried  probably  in  every 
station  in  this  country  and  without  very  flattering  results,  l^ut  in  California  it  has 
been  found  to  be  of  considerable  value  as  a  green  manure.  The  seed  is  planted  in 
the  orchards  and  vineyards  about  the  middle  of  September  and  covers  the  ground 
well  in  winter,  supplying  at  the  same  time  a  soil  cover  and  a  nitrogenous  fertilizer. 
Two  years  ago  we  purchased  5  tons  of  seed  of  Vicia  villosa  for  the  use  of  the  iNIissis- 
sippi  Experiment  Station,  and  almost  this  entire  amount  was  distributed  among 
farmers  whose  names  were  supplied  us  by  the  director  of  the  Mississippi  Experiment 
Station.  Another  example  is  the  distribution  made  last  spring  of  sorghum  seed  of 
improved  strains  which  have  been  selected  for  a  number  of  years,  under  the  super- 
vision of  the  chemist  of  this  Department,  to  increase  their  sugar  content.  Another 
is  the  distribution  of  sugar-beet  seed  which  has  been  made  for  a  number  of  years 
and  which  has  passed  largely  through  the  hands  of  the  State  experiment  stations. 
After  a  seed  or  plant  has  been  experimented  with,  and  if  it  is  found  to  be  better 
adapted  to  a  certain  region  and  a  certain  soil  than  the  varieties  now  in  general  culti- 
vation, I  believe  it  to  be  a  legitimate  function  of  the  Department  of  Agriculture  to 
back  up  the  work  of  the  station  where  the  tests  have  been  made,  and  at  the  same  time 
help  the  farmers  by  distributing  these  seeds  in  large  amounts.  However,  after  the 
seeds  or  plants  have  been  taken  up  by  the  seed  dealers,  by  the  nurserymen,  and  the 
professional  horticulturists,  1  believe  that  the  debt  of  both  the  Agricultural  Depart- 
ment and  of  the  State  stations  has  been  paid,  and  no  further  distribution  of  that 
particular  seed  in  that  particular  region  should  be  made.    We  hope  sometime  to  be 
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in  such  a  eonditi<_^n  that  we  can  make  arrangements  with  the  various  State  experi- 
ment stations  to  have  st- 1- 'is  ^-r'^-v-ii  for  ns  for  distribution,  and  this  is  one  'jf  the  i')oints 
on  Avhirh  I  would  especially  likt  to  have  the  advice  C'f  the  agriculturists  and  botanists 
herf  prt'-ent. 

r>isiai--i';ai  r^i  the  2-eneral  topic  of  variety  testing  and  plant  introduction  and  l)reed- 
ing  wa-  inrr-'luLV'P 'y  AV.  T.  Swin^fle.  of  the  United  States  Department  of  Agricul- 
ture.   Thf  prinrij-al  p<jints  l:>rought  out  were: 

(1)  That  an  ovfrwhelming  proportion  of  the  agricultural  wealth  of  America  is 
founded  on  the  eulture  of  plants  and  the  breeding  of  animals  introduced  from  other 
c<juntrif-. 

i2:  That,  as  the  industries  founded  on  those  introduced  organisms  become  older, 
there  is  niLU'e  an<l  m(:)re  ten-;lency  to  replace  the  varieties  introduced  from  abroad  by 
those  t:)rii-inate'l  at  h<;une. 

[S]  There  are  enrirmous  areas  in  America,  especially  in  the  South  and  in  the  arid 
and  semi-arid  West,  which  seem  imsuited  to  any  of  the  ordinary  agricultural 
industrit^>. 

1^4  )  T<:>  properly  utilize  these  areas,  as  well  as  to  l^etter  utilize  areas  now  settled, 
suitable  plants  and  animals  sh<:>uLl  l>e  intr(:)duL'ed  from  similar  regions  in  other  parts 
of  the  wr.rLl.  and  these  <:)ra-anisms  a<lapted  to  local  conditions  In-  l  >reeding. 

W.  AI.  Hays,  ^f  Ariiiufsc»ta.  also  discussed  this  subject.  The  principal  points  to 
which  he  callt^<l  attention  were: 

[1]  How  inci\-asfil  yields  with  new  wheat  have  l^eeii  made  at  the  Alinnesota 
Experiment  >tati':>n  In- systematic  an<l  extensivt-  selection:  an^l  ah':-  ii'jwthe  amount 
of  variation  t<:>ward  good  yield  has  been  inoreased  l^y  crossing,  resulting  in  even 
better  varieties  than  those  originated  by  selection  alone. 

(2)  It  Avas  urged  that  cooperation  between  States  interested  in  the  same  crops 
would  ni:»t  (jiily  save  expense  to  each  State  in  Ijreeding  new  tield  and  horticultural 
crops,  but  also  that  the  betterment  of  varieties  would  take  place  more  rapidly. 

(3)  The  breeding  of  wheat  has  been  carried  on  for  ten  years.  The  best  new 
varieties  improved  by  selecti(:)n  alone  and  tried  for  six  years  yield  an  average  of  4.4 
bushels  more  than  the  l>est  ':>i  the  'jriginal  varieties  use<l.  In  the  case  L>f  varieties 
improA-erl  by  crossing.  folloAve'I  hy  seleetiiju.  an  increased  yield  of  5.9  bushels,  as  an 
average  I'^r  rive  annual  trials,  Avas  ])roduced. 

(4^  (Jther  AA"hear,-,  nc>t  yet  tried  sufficiently  long  in  the  field  to  give  aA-erage.  promise 
still  larger  inerease'l  yields. 

(5)  Derinite  results  like  the  al'ove.  and  especially  those  secured  by  the  AvijiiLlerful 
Avork  of  Luther  Burtjank.  of  California,  and  the  work  Avith  cotton  and  <:)ranges  in  the 
Department  oi  Agriculture.  shciuLi  encourage  the  work  of  plant  breeding. 

S.  A.  Beach  and  J.  G.  Smith  made  brief  remarks  concerning  cooperation  between 
experiment  stations  aii'l  the  I'nited  States  Department  of  Agriculture  in  the  Avork  of 
introducing  and  testing  seeds  and  plants. 

The  topic  of  grasses  and  forage  |">lant  investigation  in  ex23eriment  stations  and  the 
Division  of  Agrostology,  of  the  Unite<l  States  Department  of  Agriculture,  Avas  pre- 
sented by  Thomas  A.  Williams,  of  that  division,  in  the  folloAving  paper: 

Grass  axd  Forage-Plaxt  Ixvestic^atic.xs  ix  the  United  States  Departmext  of 
Agriculture  axd  the  State  Experimext  Stations. 

the  state  experimext  statioxs. 

There  was  relatively  little  systematic  investigation  of  the  grasses  and  other  crops 
supplying  forage  in  any  of  the  States  until  after  the  passage  of  the  Hatch  Act.  mak- 
ing it  possible  to  establish  experiment  stations  in  every  State  and  Territorv.  In 
some  of  the  older-settled  ]  njrtiijns  <:•!  the  country  experiments  had  been  carried  on, 
either  sui:)ported  by  the  Ic'cal  kiC'vernment  or  by  agricultural  societies,  but  it  can  be 
fairly  said  that  ex^'erirjiental  L!ra>s  an^l  foraee  plant  Av<:>rk  in  this  country  began  Avitli 
the  establishment  uf  the  State  experiment  stations  under  the  above-named  act. 
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Investigations  of  grasses  in  the  experiment  stations  have  proceeded  mainly  along 
three  lines.  One,  largely  preliminary  to  the  other  lines  and  the  first  midertaken  at 
a  large  number  of  stations,  is  that  of  the  systematic  study  of  the  native  grasses.  This 
has  usually  been  accompanied  with  observations  as  to  the  possible  economic  value  of 
the  different  sorts.  Naturally  this  line  of  work  has  been  given  a  prominent  place  by 
the  western  experiment  stations  on  account  of  the  importance  of  the  native-o^rass 
flora,  regarding  which  relatively  little  was  known.  The  second,  perhaps  classed 
more  properly  under  ecology,  has  been  carried  on  to  a  greater  or  less  extent  in  the 
field  in  connection  with  the  systematic  work,  and  has  developed  rapidly  in  recent 
years  in  connection  with  the  grass  gardens  established  for  the  especial  purpose  of 
studying  the  different  sorts  in  their  relation  to  the  surrounding  conditions.  The 
necessity  for  and  value  of  such  work  both  in  the  field  and  on  the  station  gi'ounds 
can  not  be  questioned.  The  third,  and  the  one  perhaps  the  most  important  so  far  as 
the  experiment  stations  are  concerned,  has  to  do  more  particularly  with  tlie  direct 
economic  imjjortance  of  the  plants,  matters  of  cultural  details,  uses,  etc.  Under  this 
third  head  the  larger  part  of  the  work  that  has  Ijeen  done  at  the  various  experiment 
stations  can  be  classed.  It  includes  variety  tests;  the  introduction  ot  new  sorts;  tlie 
study  of  native  varieties  under  cultivation  and  the  solution  of  the  various  special 
problems  peculiar  to  the  section  in  which  the  stations  may  be  located.  ]Many  of 
these  problems  are  at  once  educational  and  experimental. 

The  lines  of  investigation  carried  on  at  the  stations  have  been  determined  largely 
by  two  factors — the  jjrevious  preparation  and  individual  preference  of  the  men 
having  such  work  in  charge,  whether  agriculturist  or  botanist,  and  the  forage  condi- 
tions and  needs  prevailing  in  the  resiiCftive  sections. 

If  the  Work  was  taken  up  by  the  station  ai^riculturist  it  usually  consisted  first  of 
tests  of  such  varieties  as  could  he  obtained  on  the  market  with,  later,  sucli  additional 
sorts  as  could  lie  oljtained  from  foreign  lands  through  the  Department  of  A^'rieul- 
ture,  or  by  direct  purchase  or  exchange.  Sometimes,  especially  in  the  West,  native 
varieties  were  included  in  these  tests.  After  the  first  comparative  tests  of  varieties, 
cultural  methods  naturally  called  for  some  attention,  and  this  work  has  been 
extended  in  recent  years  at  many  of  the  stations  to  include  the  after  care  Rud  treat- 
ment of  the  meadows  and  pastures.  an<I  the  adaptibihty  of  the  crops  K)  sj)ecia]  uses, 
as  f<:)r  soiling,  improvement  of  soil  fertility,  ensilage,  etc. 

In  stations  where  the  botanist  has  carried  on  the  principal  grass  and  forao:e  ])Iant 
investigations,  the  early  work  as  a  rule  consisted  of  systematic  studies  in  field  and 
herbarium,  chiefly  of  native  sijrts.  followed  by  a  bringing  together  of  as  large  a  num- 
ber as  possiVjle  into  a  grass  garden,  an<l  later  such  as  were  of  sufficient  promise  tested 
under  field  conditions. 

Often  both  the  agriculturist  and  the  botanist  were  joined  by  the  chemist,  who 
made  analyses  of  the  different  sorts.  In  more  recent  years  the  chemists  and  the 
agriculturists  at  some  of  the  stations  have  devoted  considerable  attention  to  di^-es- 
tion  experiments,  using  native  as  vrell  as  the  common  cultivated  varieties. 

Stations  were  often  unable  to  undertake  investigations  through  lack  of  funds, 
facilities,  or  properly  trained  men,  and  then,  too,  work  undertaken  had  to  l)e 
dropped  for  similar  reasons.  In  many  instances  a  great  deal  of  injudicious  work 
was  undertaken,  such  as  tests  of  varieties  of  which  there  was  no  reasonaljle  chance 
for  success,  unnecessary  duplication  of  experiments,  etc.  Successful  grass  and  forage- 
plant  investigations  demand  uninterrupted  study  and  experimei^itation  through  a 
series  of  years,  and  the  frequent  changes  of  staff  members  and  station  policy  occur- 
ring in  some  charters  have  made  it  difficult  to  carry  on  such  investigations,  and  in 
some  instances  it  has  been  practically  impossible  to  accomplish  anything  <  »f  value. 

Among  the  first  to  undertake  Avork  along  these  lines  was  the  California  experiment 
station  at  Berkeley,  and  this  station,  mider  the  direction  of  Prof.  £.  W.  Hilgard,  has 
done  very  much  toward  the  introduction  of  A'aluable  forage  plants  into  that  State  ])y 
the  distribution  of  seeds  of  many  varieties.  Other  stations  which  have  given  special 
attention  to  grass  and  forage-plant  investigations  since  their  organization  are  those 
in  Nebraska,^  South  Dakota,  Tennessee,  Mississippi,  Alabama,  Ohio,  Oonnecticut 
(Storrs),  Kansas,  Michigan,  Xew  York,  Minnesota,  Colorado,  Texas,  and  Xorth 
Carolina. 

THE  DEPARTMENT  OF  AGRICULTURE. 

More  or  less  attention  was  devoted  to  grass  and  forage  plant  investigations  Ijy  the 
General  Government  in  the  first  half  of  the  century,  1^ut  the  work  consisted  chiefiy 
in  the  distribution  of  a  limited  quantitv  of  seed  and  the  publishing  of  occasional 
articles  in  the  reports  of  the  Patent  Office.  One  of  the  best  of  these  articles  was 
that  written  by  the  Rev.  C.  ^Y.  Howard  on  "Grasses  of  the  South"  and  puljlished 
in  the  Patent  Office  Report  for  1860.    In  1869  the  late  William  Saunders  established 
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a  grass  garden  on  the  grounds  of  the  Department  of  Agricuhure,  and  cuhivated 
therein  51  varieties  of  grasses  and  forage  plants.  This  was  extended  later  into  the 
garden  now  under  the  management  of  the  Agrostologist,  where  between  250  and  300 
varieties  are  grown.  Aside  from  this  a  large  part  of  the  early  grass  and  forage 
plant  investigations  consisted  of  trips  into  difierent  sections  cf  the  country  made  by 
Dr.  Vasey,  the  botanist  of  the  Department,  and  his  assistants  or  special  agents 
appointed  for  the  purpose.  In  these  trips  the  native  grasses  were  studied  Avith 
special  reference  to  their  forage  value  and  possible  introduction  to  cultivation,  and 
reports  Avere  published  from  time  to  time  giving  the  results  of  these  investigations. 
In  1888  a  special  appropriation  was  secured  from  Congress  for  grass  and  forage  plant 
investigations,  and  stations  Avere  established  at  Garden  City,  Kans.,  and  also  in  con- 
nection Avith  experiment  stations  in  other  parts  of  the  country.  The  cutting  off  of 
this  appropriation  caused  the  abandonment  of  these  investigations  before  the  Avork 
could  be  brought  to  its  most  useful  stage,  but  the  impetus  given  to  this  line  of 
inA'estigation  at  the  stations  Avhich  Avere  cooperating  Avith  the  Department  has  had  a 
most  beneficial  effect.  For  example,  at  the  South  Dakota  station  an  experimental 
grass  garden  Avas  established  as  a  result  of  this  cooperation,  comprising  about  5 
acres  of  land,  on  Avhich  about  60  A'arieties  of  grass  and  tV)rage  plants,  both  native 
and  introduced,  Avere  planted  Avith  a  vicAv  to  studying  their  adaptal^ility  to  the  pre- 
vailing conditions  and  the  best  methods  of  cultivating  them.  Although  the  cutting 
off  of  the  Government  funds  caused  the  cooperation  to  be  abandoned  after  the  second 
year,  the  garden  AA'as  maintained  for  more  than  live  years  l)y  the  station  authorities 
Avith  most  A'aluable  results.    Other  instances  could  l)e  named  of  a  like  character. 

The  next  important  step  taken  by  the  General  Government  in  the  direction  of  grass 
and  forage  plant  investigation  Avas  by  the  establishment  in  1895  of  the  Division  of 
Agrostology  in  the  Department  of  Agriculture. 

The  law  passed  by  Congress  establishing  the  Division  of  Agrostology  provided  for 
"field  and  laboratory  iuA^estigations  relating  to  the  nattiral  history,  geographical  dis- 
tribution, and  uses  of  the  A'arious  grasses  and  forage  j^lants  and  their  adaptability  to 
special  soils  and  climates;  the  establishment  and  maintenance  of  experimental  grass 
stations;  the  collection  of  seeds,  roots,  and  specimens  for  experimental  cultiA'ation 
and  distribution;  the  preparation  of  draAvings  and  illustrations  for  special  reports,  as 
well  as  illustrated  circulars  of  information,  bulletins,  and  monographic  AA'orks  on 
forage  plants  and  grasses  of  North  America."  This  laAA*  authorized  Avork  along  tech- 
nical or  systematic  lines,  as  Avell  as  lines  of  applied  or  economic  agrostology.  It 
made  possible  greater  concentration  of  purpose  and  more  systematic  effort  than  had 
before  existed,  and  gave  due  recognition  to  an  agricultural  subject  of  the  greatest 
importance  to  the  entire  cotmtry.  It  afforded  means  for  a  Avider  distribution  of  the 
knoAA'ledge  already  gained  by  the  Department  and  the  State  experiuient  stations,  and 
rendered  possible  the  undertaking  of  ncAV  lines  of  researcli  and  closer  coojjeration 
Avith  experiment  stations  and  indiA'iduals  in  future  iiiA'estigations.  Immediately 
upon  the  establishment  of  this  ucaa'  DiA'ision,  plans  Avere  laid  for  a  A^gorous  and  sys- 
tematic prosecution  of  the  Avork  along  the  lines  indicated  in  the  act  of  Congress.  In 
a  country  of  such  A'ast  extent  and  A'aried  character  as  the  United  States  there  were 
necessarily  many  problems  relating  to  the  forage  supply  that  demanded  attention, 
and  the  range  of  iiiA^estigations,  embracing  both  purely  botanical  AA^ork  and  the  more 
practical  questions  relating  to  methods  of  cultiA^ation,  adaptation  of  A'arieties  to  local 
conditions,  and  the  factors  gOA'erning  the  forage  supply  of  the  different  sections  of 
the  country,  opened  a  broad  and  interesting  field  of  labor. 

As  at  present  organized  the  DiA'ision  includes  four  sections;  one  having  charge  of 
the  field  Avork  and  the  collection  and  distribution  of  seeds;  another  the  care  of  the 
herbarium,  the  determinations  of  material  collected  by  our  agents  in  the  field  or  sent 
in  for  identification  by  correspondents;  a  third,  the  grass  garden  and  the  experi- 
mental AVork  at  Washington ;  and  a  fourth,  the  practical  Avork  outside  of  Washington, 
particularly  as  related  to  cooi:»eratiA'e  experiments  conducted  l^y  the  Division  and  the 
several  experiment  stations. 

The  field  Avork  of  the  Division  is  carried  on  in  part  by  members  of  the  regular 
staff,  and  in  part  by  special  agents  appointed  temporarily  for  Avork  in  particular  sec- 
tions. In  this  Avork  the  native  grasses  are  studied  in  their  natural  conditions  Avith 
respect  to  their  geographical  distribution,  habits  of  groAvth,  and  their  present  or  pos- 
sible future  A^alue.  Seed  is  collected  of  desirable  varieties  for  distribution  to  the 
experiment  stations,  and  in  order  that  the  plants  may  be  grown  in  the  grass  garden 
at  Washington.  A  special  effort  is  also  made  to  learn  as  much  as  i^ossible  regarding  ^ 
the  soil  and  climatic  conditions  as  related  to  forage  production,  and  consultations  are ! 
held  Avith  station  workers,  ranchmen,  farmers,  and  others  regarding  the  needs  of^ 
the  several  sections  and  the  best  methods  of  supplying  them.  In  many  instances 
station  Avorkers  are  appointed  as  special  agents  to  carry  on  these  iiiAXstigations  and 
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this  has  proved  a  very  fruitful  Une  of  cooperation.  The  grass  garden  is  used  more 
particularly  as  a  means  for  studying  the  life  history  of  grass  and  forage  crops,  both 
native  and  introduced,  and  for  the  selection  and  development  of  improved  varieties. 
Doubtful  species  are  grown  here  in  order  that  the  botanical  characters  may  be  more 
carefully  studied,  and  seed  of  rare  sorts,  that  can  be  secured  in  only  limited  quanti- 
ties, is  planted  in  the  garden  in  order  that  a  source  of  seed  for  future  distribution  and 
study  may  be  made  certain. 

The  experimental  work  connected  with  the  grass  and  forage  plant  investigations 
outside  of  Washington  has  been  carried  on  in  cooperation  with  farmers,  ranchmen, 
station  authorities,  and  others  interested  in  this  work  in  the  various  sections  of  the 
country.  During  recent  years,  and  particularly  during  the  present  season,  special 
efforts  have  been  made  to  bring  this  work  as  far  as  possible  in  direct  cooperation 
with  experiment  stations.  Heretofore  the  work  with  the  stations  has  consisted 
chiefly  in  the  distribution  of  seeds  of  varieties  of  grass  and  forage  crops  to  be  tested 
as  to  their  suitability  for  cultivation  under  the  conditions  prevailing  at  the  experi- 
ment stations.  In  a  few  cases,  as  with  the  South  Dakota  Station,  the  cooperation  Avas 
of  a  more  i:>ermanent  sort,  and  had  for  its  object  the  investigation  of  the  problem  of 
range  improvement  and  the  study  of  drought-resisting  crops,  questions  of  esi:)ecial 
importance  to  the  Xorthwest,  the  expenses  of  these  investigations  to  be  borne  conjointly 
by  the  State  station  and  the  Department  of  Agriculture.  This  plan  of  carrying  on  the 
investigation  of  forage  problems  has  promised  such  good  results  that  it  seemed  desira- 
Ijleto  extend  it  to  other  sections  of  the  country,  and  Congress  in  its  appropriation  bill 
for  the  present  fiscal  year  made  it  imperative  that  such  work  should  lye  undertaken 
wherever  possible.  Accordingh'  special  efforts  have  been  made  during  the  present 
season  to  place  the  work  of  station  and  departmental  cooperation  on  a  more  perma- 
nent and  systematic  basis,  and  to  this  end  personal  visits  were  made  to  many  of  the 
stations  and  a  great  deal  of  correspondence  carried  on.  Station  men  and  departmen- 
tal experts  connected  with  the  work  of  investigation  reahze  the  importance  of  a 
combination  of  funds,  facilities,  and  working  force  to  secure  the  most  valuable  and 
lasting  results,  and  the  plans  of  cooperation  proposed  have  been  such  as  seemed  best 
adapted  to  bring  about  this  end.  All  of  the  more  important  forage  problems  have  a 
general  as  Avell  as  a  local  significance,  and  while  it  is  recognized  that  the  stations  can 
best  attend  to  the  details  of  experiments  and  study  them  in  their  local  bearing,  the 
Department  can  do  a  most  important  work  in  broadening  the  scope  of  these  investi- 
gations, unifying  the  methods  of  work  and  results  obtained  and  applying  them  to  the 
country  as  a  whole. 

The  problem  of  range  improvement  is  one  which  is  admirably  adapted  to  such 
cooperative  investigation  as  outlined  alDove.  Over  a  considerable  portion  of  the  United 
States,  west  of  the  5lissouri  River,  drought  and  overstocking  have  materially  lessened 
the  productivity  of  the  natural  ranges,  and  the  ranchmen  are  confronted  with  the 
necessity  of  doing  something  to  provide  an  additional  supply  of  forage  for  their  stock. 
While  this  problem  of  range  improvement,  in  some  of  its  different  aspects,  touches 
one  of  the  most  imj^ortant  industries  in  every  one  of  the  Western  States  and  Terri- 
tories, investigations  that  might  l^e  carried  on  in  four  or  five  representative  localities 
would  undoubtedly  be  applicable  to  all.  It  is  therefore  hardly  necessary  that  each 
one  of  the  Western  experiment  stations  should  undertake  an  extensive  series  of  range- 
improvement  investigations,  as  there  would  be  a  great  deal  of  duplication,  resulting 
in  an  unnecessary  expenditure  of  time,  labor,  and  money.  In  a  similar  way  the 
problem  of  the  formation,  care,  and  management  of  permanent  meadows  and  pastures 
is  of  vital  importance  to  the  Middle  Western  States,  in  which  the  raising  of  cattle  and 
stock  feeding  is  an  industry  of  such  magnitude.  It  would,  however,  be  hardly  neces- 
sary for  each  of  the  experiment  stations  in  the  States  represented  to  investigate  this 
problem  in  all  its  bearings,  as  experiments  carried  on  at  three,  or  perhaps  four,  would 
undoubtedly  secure  results  that  would  settle  the  question  for  the  entire  section.  It 
has  therefore  been  a  dominant  idea  in  discussing  the  matter  of  cooperation  to  decide 
Avhich  of  the  more  important  forage  problems  lent  itself  best  to  station  and  depart- 
mental cooperation,  and  to  unite  the  funds  and  facilities  of  both  upon  the  solving  of 
this  problem,  leaving  others  to  be  taken  up  at  other  stations.  It  is  felt  that  this  will 
allow  the  station  men  to  plan  their  work  to  better  advantage  and  to  devote  their 
energies  more  particularly  to  the  details  of  experimentation,  while  the  Department 
can  assist  in  the  matter  of  expenses,  planning  investigations,  unifying  results,  and  in 
fact  handle  the  more  general  aspects  of  the  question,  and  that  on  the  whole  much 
more  can  be  accomplished  than  by  isolated  effort.  Some  of  these  special  problems 
which  are  engatring  the  attention  of  station  and  departmental  investigators,  and  the 
solution  of  Avhich  Avill  undoubtedly  be  better  accomplished  through  cooperative 
investigations  are:  Formation,  care,  and  management  of  pastures;  sand  and  soil 
binding  grasses;  a  continuous  series  of  soiling  crops  for  the  season;  improvement  of 
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native  ranges  and  pastures;  the  growing  of  grass  and  forage  crops  as  related  to  the 
improvement  of  the  soil;  forage  crops  for  alkali  soils;  winter  pasturage  for  the  South; 
drought-resisting  crops  for  the  arid  sections;  pasture  and  meadow  crops  for  high 
elevations;  selection  and  development  of  varieties  adapted  to  special  uses  and 
conditions. 

SOME  RESULTS  OF  STATION  AND  DEPARTMENTAL  GRASS  AND  FORAGE    PLANT  INVESTIGA- 
TIONS. 

Grass  and  forage  plant  investigations  that  have  been  carried  on  under  the  auspices  of 
the  Department  of  Agriculture  and  the  State  experiment  stations  have  not  only  been 
of  great  importance  in  an  experimental  way,  but  are  also  of  great  educational  value. 
The  effect  of  these  investigations  upon  the  agriculture  of  the  country  is  seen  in  the 
changed  methods  of  farming  that  are  being  practiced  in  many  sections.  This  is  well 
illustrated  in  the  South,  where  but  a  fcAV  years  ago  it  was  thought  by  many  that  the 
better  cultivated  grasses  and  forage  plants  could  not  be  successfully  grown.  It  is 
also  illustrated  in  the  improved  methods  of  handling  pastures  and  ranges  that  are 
coming  into  practice  in  the  AVest,  and  in  the_  greater  diversity  of  grass  and  forage 
crops  that  are  grown  in  almost  all  sections  of  the  country  where  dairying  is  the  lead- 
ing industry. 

It  is  hardly  possible  to  enumerate  specific  instances  of  the  valuable  experiments 
that  have  been  conducted  at  the  various  experiment  stations,  but  a  few  may  be  cited 
to  give  an  indication  of  the  direction  which  these  experiments  have  taken,  and  to 
show  something  of  the  progress  that  has  been  made.  For  example,  it  Avill  be  diffi- 
cult to  estimate  the  money  value  of  the  recent  experiments  with  clovers  and  vetches 
at  the  Alabama  Station;  with  cassava  in  Florida;  smooth  brome  in  California, 
Minnesota,  South  Dakota,  and  other  stations;  sorghum  and  Kafir  corn  in  Texas, 
Kansas,  and  Nebraska;  Japanese  barnyard  millet  in  Massachusetts;  soy  bean  in 
Kansas,  ^Massachusetts,  etc.;  alfalfa  in  Colorado,  Wyoming,  California,  Louisiana, 
New  Jersey,  and  elsewhere;  the  introduction  and  distribution  of  Turkestan  alfalfa, 
smooth  Ijrome,  and  hairy  vetch  by  the  Department  of  Agriculture.  These  investi- 
gations, however,  have  been  by  no  means  confined  to  cultivated  or  introduced 
grasses  and  forage  crops.  The  value  of  our  native  species,  both  in  natural  meadows 
and  pastures  under  cultivation,  has  been  investigated,  and  the  results  already 
obtained  are  not  only  interesting  but  of  immense  economic  importance.  A  few 
examples  may  be  cited:  The  brome  grasses,  wheat  grasses,  and  some  of  the  rye 
grasses  for  meadows;  the  gramas,  l^lue  grasses,  and  fescues  for  pastures;  Terrell 
grass  and  other  species  of  Elymus  and  rescue  grass  for  winter  pasturage  in  the 
South;  saltbushes  and  saccatone  for  alkali  soils;  Astoria  blue  grass,  big  sand  grass, 
and  various  species  of  Elymus  for  l^inding  drifting  sands;  and  many  others  that  give 
promise  of  being  adapted  to  special  use  in  different  parts  of  the  country. 

W.  E.  Britlon,  of  Connecticut,  read  the  following  paper: 

A  Vegetation  House  Arranged  for  Pot  Experiments. 

xA.s  nearly  every  horticulturist  and  l^otanist  has  frequent  occasion  to  conduct  pot 
experiments,  either  to  solve  problems  in  connection  with  the  nutrition  of  plants  or  to 
test  points  in  relation  to  other  phases  of  plant  life  and  growth,  I  will  describe  briefly 
an  arrangement  by  which  the  work  of  such  experimentation  is  greatly  facilitated. 

During  1894  a  vegetation  house  about  19  feet  wide  by  27  feet  long  was  erected  for 
summer  experiments.  The  house  is  high,  being  15  feet  from  sills  to  ridge,  and  two 
continuous  lines  of  ventilating  sash  at  the  ridge  and  one  on  either  side  near  the 
ground  give  ample  ventilation.  A  door  in  each  end  can  be  left  open  if  desired. 
Both  doors  and  all  the  ventilators  are  well  screened,  to  keep  out  leaf-eating  insects. 
Some  experimenters  remove  the  pots  upon  cars  or  trucks  into  the  open  air  each  day, 
but  we  have  always  preferred  to  keep  full  control  over  every  condition  when  pos- 
sible. The  temperature  in  the  house  was  a  trifle  higher  than  that  outside,  the  aver- 
age daily  difference  for  1891  being  3.6°  F. 

The  house  was  originally  provided  with  three  benches,  each  being  between  3  and 
4  feet  in  width,  upon  which  the  pots  were  placed,  sometimes  in  three  or  four  rows. 
The  plants  are  watered  by  weight  and  the  water-content  kept  between  50  and  70  per 
cent  of  the  water-holding  capacity  of  the  soil.  The  moving  of  200  of  these  pots, 
weighing  about  35  pounds  each,  to  the  scales  involved  not  only  a  vast  amount  of 
labor  but  the  crops  were  frequently  broken  by  contact  with  those  growing  in  adja- 
cent pots,  especially  when  removing  cultures  from  the  center  of  the  bench.  The 
house  was  descrbed  and  figured  in  the  Annual  Report  of  the  Connecticut  Experi- 
ment Station  for  1894,  page  75. 
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During  the  past  year  this  vegetation  house  has  been  remodeled  so  as  to  ehminate 
most  of  the  danger  and  much  of  the  labor  in  properly  caring  for  the  cultures.  Instead 
of  three  wide  benches,  five  narrow  ones,  each  2  feet  wide,  have  been  installed,  leaving 
four  walks,  each  also  about  2  feet  in  width.  These  benches  will  each  take  two  rows 
of  pots  and  are  fitted  with  steel  track  along  the  sides.  Upon  this  runs  a  small  truck 
carrying  the  scales,  the  top  of  the  scales  being  level  with  the  tops  of  the  benches. 
For  ease  in  handling  we  have  adopted  a  convenient  form  of ' '  express  package  scales, ' ' 
which  Aveigh  only  21  pounds,  and  have  a  capacity  of  1  ounce  to  50  pounds.  The 
scales  can  be  rolled  along  between  the  benches  and  a  row  of  pots  watered  from  each 
side,  when  the  truck  and  scales  may  be  transferred  to  the  next  walk';'  and  so  on 
through  the  house. 


SECTION  ON  ENTOMOLOGY. 


The  Section  on  Entomology  met  at  North  Sheffield  Hall,  Yale  University,  New 
Haven,  Conn.,  at  2  p.  m.,  November  13,  1900. 
Twenty-two  members  and  visitors  were  in  attendance. 

H.  Garman,  of  Kentucky,  chairman  of  the  section,  called  the  meeting  to  order, 
and  afterwards  read  the  following  paper: 

Entomology  ix  the  Southern  States. 

In  what  follows,  I  am  to  be  understood  as  dealing  with  the  southeast  part  of  the 
territory  of  the  United  States,  including  Virginia,  the  Carolinas,  Georgia,  Alabama, 
Louisiana,  Mississippi,  Tennessee,  Kentucky,  Oklahoma,  Arkansas,  and  Texas.  In  a 
way  it  is  marked  off  from  the  rest  of  the  United  States  by  the  thirty-eighth  parallel 
of  north  latitude  on  the  north,  and  by  the  Rio  Grande  Eiver  on  the  southwest. 
Properly,  the  mountainous  sections  of  Virginia,  North  Carolina,  and  South  Carolina, 
Georgia,  Alabama,  Tennessee,  Kentucky,  and  a  portion  of  northwest  Texas  should 
be  excluded,  while  southern  Illinois  and  Missouri  should  be  included,  if  the  natural 
limits  of  the  Austroriparian  region,  which  I  have  in  mind,  are  followed.  I  have 
selected  this  region  for  some  special  comment  not  alone  because  of  an  interest  in  its 
fauna  and  flora,  aroused  by  ten  years'  residence  in  Kentucky,  but  because  something, 
soil,  climate,  or  what  not,  seems  to  have  had  an  effect  on  human  affairs  within  its 
borders;  and  it  is  chiefly  my  interest  in  this  latter  that  has  led  me  to  select  the  topic. 

The  region  possesses  as  much  to  attract  the  entomologist  as  any  other  part  of  the 
United  States.  The  heavy  forests  which  cover  large  portions  of  it,  the  tangles  of 
undergrowth  by  which  these  are  accompanied,  its  extensive  swamps  with  charac- 
teristic vegetation,  its  shallow  ponds,  lakes,  bayous,  and  streams  give  harbor  and 
furnish  sustenance  to  a  variety  of  insects  hardly  to  be  found  on  any  other  equal  area 
in  North  America.  Florida,  with  her  flora  and  fauna  strongly  South  American  in 
character,  by  herself  offers  an  inviting  field  for  years  of  study  and  exploration.  Texas 
from  her  contact  with  the  Central  American  States  is  a  field  not  less  inviting,  and 
doubtless  has  much  yet  to  tell  us  about  Southern  insects  of  which  we  know  but  little, 
and  of  Northern  insects  of  Southern  origin.  Each  of  the  States  has  special  problems 
to  be  worked  out  with  reference  to  the  most  common  insects,  problems  whose 
importance  is,  I  feel  sure,  not  yet  fully  appreciated  by  Northern  workers,  but  whose 
solution  is  as  necessary  to  a  complete  knowledge  of  the  entomology  of  this  country 
as  what  has  already  been  gained  by  work  done  in  the  Northern  States. 

Pioneer  naturalists  were  not  slow  to  get  possession  of  the  more  abundant  and  strik- 
ing insects  from  this  quarter.  Linn?eus  himself  described  some  of  the  most  charac- 
teristic, among  which  are  the  butterflies,  Papilio  poli/damus,  Pieris  monuste,  Callidryas 
eiibule,  C.  sennse,  C.  plulea,  HeJiconia  charitonia,  Agraulis  ranillie,  Anartia  jatropJur, 
and  the  beetles,  Dynastes  tifyus,  AllorJiina  nifida,  Tetraclm  rirginica,  and  T.  Carolina. 
Fabricius,  Cramer,'  and  other  foreign  naturalists,  described  many  additional  species 
obtained  from  correspondents  in  this  country. 

While  these  foreign  naturalists  were  describing  some  of  our  most  interesting  species, 
notable  work  was  done  on  the  soil,  though  the  results  were  often  published  elsewhere. 
Some  of  these  early  publications,  treating  of  the  natural  history  of  the  Austroriparian 
region,  have  scarcely  an  equivalent  in  quality  and  in  the  costly  form  in  which  they 
appeared  for  any  other  part  of  the  country.  What  was  in  some  respects  a  forerunner 
of  the  agricultural  bulletin  of  the  Dresent  day  appeared  in  folio  volumes  in  London 
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in  1731,  1743,  and  1748.  bearing  the  title,  ''The  Natural  History  of  Carolina,  Florida, 
and  the  Bahama  Islands,  containing  figures  of  Birds,  Beasts,  Fishes,  Serpents,  Insects, 
and  Plants,  together  with  their  Descriptions  in  English  and  French.  To  which  are 
added  observations  on  the  air,  soil,  and  waters,  with  remarks  upon  the  agriculture, 
grain,  pulse,  roots,"  etc.  Catesby,  it  is  evident,  was  something  more  than  a  mere 
naturalist.  William  Bartram's  Travels  through  Xorth  and  South  Georgia,  East  and 
AVest  Florida,  appeared  in  1791.  A  little  later  (1797)  was  published  in  two  folio 
volumes  Abbott  and  Smith's  Natural  History  of  the  Barer  Lepidopterous  Insects  of 
Georgia. 

In  the  early  part  of  this  century  (1818)  Thomas  Say,  the  foremost  resident  Amer- 
ican entomologist  of  his  day,  and  one  of  the  first  this  country  has  produced,  with 
three  fellow-members  of  the  newly  organized  Philadelphia  Academy  of  Natural  Sci- 
ences, visited  islands  on  the  coast  of  Georgia,  and  the  adjacent  mainland,  and 
also  East  Florida,  for  the  purpose  of  collecting  and  studying  the  natural  history 
of  the  regions  visited.  The  trip  was  greatly  shoitened  by  the  hostility  of  the  Indians'; 
but  as  one  result  there  are  scattered  through  Say's  writings  numerous  descriptions 
based  upon  insects  collected  by  him  during  this  trip,  or  Avhich  were  sent  to  him  by 
people  residing  in  the  Southern  States.  Among  the  notable  insects  described  by  him 
from  the  South  may  be  mentioned  the  chinch  bug  {BUssus  leucopterus)  of  which  he 
says,  ''I  took  a  single  specimen  on  the  eastern  shore  of  Virginia,"  and  the  curious 
harvest  man,  Gom/leptes  ornation,  which  Say  collected  on  Cumberland  Island.  Georgia. 
So  far  as  I  know  he  published  no  paper  restricted  to  insects  from  the  Southern  States, 
excepting  one  bearing  the  title  ''New  species  of  North  American  insects  found  Ijy 
Joseph  Baribino,  chiefly  in  Louisiana"  which  was  published  in  1832,  and  contained 
descriptions  of  7  Coleoptera,  9  Hemiptera,  1  Hymenoptera,  and  2  Diptera. 

Dr.  Hentz's  Avork  on  North  American  spiders  based  upon  studies  made  largely  in 
North  Carolina,  Georgia,  and  Alabama  during  his  residence  in  those  States,  though 
published  from  1832  to  1850  (a  supplement,  edited  by  Scudder,  appeared  in  1867  j,  is 
still  unic(ue  in  the  literature  of  American  entomology,  no  one  before  or  since  having 
devoted  anything  like  the  careful  attention  to  the  subject  that  was  bestowed  on  it  by 
this  singular  naturalist.  Hentz,  it  seems,  lived  for  a  short  time  at  Covington,  in  my 
own  State,  where  he  was  engaged  in  teaching,  but  no  evidence  appears  in  his  writings 
showing  that  he  did  any  work  on  his  specialty  there. 

Rafinesque,  another  naturalist  with  a  reputation  for  eccentricity,  lived  for  some 
years  at  Lexington,  Ky.  Considering  the  wide  range  of  his  observations  on  natural 
ol)jects  it  is  a  little  strange  he  should  not  have  left  his  mark  on  the  entomology  of  the 
retzion.  The  only  publications  bearing  on  the  subject  to  which  I  find  reference  in  a 
list  of  his  published  papers,  are  2  on  aphides,  printed  in  the  American  ^Monthly 
Magazine  and  Critical  Review  in  1817,  and  bearing,  respectively,  the  titles  Speci- 
mens of  several  new  American  species  of  the  genus  Aphis;"  and  "A  second  memoir 
on  the  genus  Aphis,  containing  the  descriptions  of  twenty-four  New  American  spe- 
cies." In  the  latter  part  of  his  life,  when  his  mind  had  lost  something  of  its  original 
quaUty,  and  when  he  was  pressed  by  direst  2:>overty,  Rafinesc[ue  was  disposed  to  take 
a  utilitarian  view  of  scientific  investigations,  and  among  other  papers  of  a  pseudo- 
scientific  character  issued  by  him  during  this  period  is  one  of  interest  to  economic 
entomologists,  since  it  traces  back  to  1832  the  idea  that  sulphur  placed  in  an  auger 
hole  made  in  the  trunk  of  a  tree  is  death  to  all  vermin.  The  paper  referred  to 
appeared  in  The  Atlantic  Journal  and  Friend  of  Knowledge,  pages  13  and  14,  and  is 
entitled:  ''  Confirmation  of  the  important  discovery  of  the  property  of  sulphur  in 
trees  to  destroy  all  insects  preying  on  them." 

Philip  Henry  Gosse  published  a  number  of  papers  of  interest  to  the  student  of 
S(juthern  entomology,  among  which  may  be  mentioned  ' '  Notes  on  a  Voyage  up  the 
Alabama  River"  (Zoologist,  1844),  on  the  ''Insects  of  Jamaica"  (Ann.  and  Mag.  of 
Natural  History,  1848),  and  'M  Naturalist's  Sojourn  in  Jamaica"  (London,  1853). 

Mention  must  he  made  in  this  connection  also  of  the  Cuban  naturalist.  Phelipe 
Poey,  whose  writings  and  collections  have  contributed  much  to  a  knowledge  of 
Southern  insects. 

Nor  should  we  overlook  Charles  Girard's  paper  on  Sotithern  insects  in  ]\Iarcy's 
"Exploration  of  the  Red  River  of  Louisiana  in  1852."  It  contains  the  first  scientific 
descriptions  of  the  lubber  grasshopper  of  the  Southwest  (Brachysiola  iiiagna  ),  of  one  of 
the  largest  centipedes  {Scolopendra  heros),  of  the  millipedes,  Spiroholv.s  ori>oi'i  and 
>S'.  atrata,  and  of  the  tarantula,  Eurypelma  lientzii. 

The  names  of  others  who  wrote  about  this  time  will  be  brought  to  mind  by  those 
I  have  mentioned.  Bracy  Clark,  Patrick  Browne,  C.  Zimmerman,  Haldeman,  and 
others  contributed  observations  and  descriptions  that  would  have  to  be  included  if 
anything  like  a  complete  list  of  writings  on  Southern  insects  were  attempted.  Those 
I  liave  mentioned  show  that  the  region  under  consideration  received  rather  more 
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attention  from  pioneer  entomologists  than  other  eqnivalent  sections  of  the  country, 
but  it  will  be  noticed  that  these  authors  are  with  few  exceptions  foreign  l)orn.  and 
in  some  cases  only  transient  residents  of  this  country.  This  was  to  l3e  expected,  of 
course,  of  a  new  country.  Those  who  were  busy  developing  its  resources  had  little 
time  to  give  to  the  study  of  natural  science,  even  if  schools  had  been  at  hand  where 
an  education  along  this  line  could  be  secured.  Such  work  as  was  done  must  of 
necessity  fall  to  those  who  entered  the  field  already  prepared  by  education  in  foreign 
schools.  The  genuine  native  entomological  product  should,  one  would  think,  be 
forthcoming  during  the  half  century  succeeding  the  issue  of  Girard's  paper  in  1853. 
Let  us  see  what  this  product  amounts  to  and  who  contributed  to  it. 

I  recall  at  this  moment  the  following  naturalists  as  having  at  some  time  during 
the  past  fifty  years  contributed  i-ii  one  way  or  another  to  our  knowledge  of  the 
Southern  insect  fauna:  W.  H.  Ashmead,  George  F.  Atkinson,  G.  W.  Belfraofe,  Rev. 
C.  J.  S.  Bethune.  Jacob  Boll,  S.  B.  Bucklev,  T.  D.  A.  Cockerell,  V.  T.  Chambers, 
E.  D.  Cope,  E.  T.  Cresson,  W.  H.  Edwards,  A.  R.  Grote,  L.  Heligbrodt.  H.  G.  Hub- 
hard,  Gideon  Lincecum.  Theodore  L.  Meade,  Jerome  McXeill,  W.  Schaus.  R.  W. 
Shufeldt,  E.  A.  Schwarz,  F.  Sumichrast,  A.  L.  Quaintance.  and  C.  Zimmerman.  To 
this  list  must  be  added  the  entomologists  whose  writings  are  more  or  less  closely 
economic  in  character,  and  of  these  are  to  be  named  J.  H.  Comstock.  E.  W.  Doran, 
Townend  Glover,  L.  O.  Howard.  Gerald  McCarthy.  C.  V.  Riley,  H.  E.  Weed.  F.  M. 
Webster,  and  most  of  the  otficial  entomologists  now  connected  with  agricultural 
colleges  and  experiment  stations  in  Southern  States. 

Of  the  men  named.  V.  T.  Chaml)ers,  born  in  Boone  County,  Ky.,  near  Cincinnati, 
is  the  only  one  known  To  me  positively  to  he  of  Southern  birth  and  education, 
though  in  all  probabihty  others  were  born  and  reared  South.  Chaml^ers  can  not 
fairly  be  regarded  as  a  Southern  entomologist,  however,  for  the  reason  that  his  birth- 
place and  Covington,  where  he  did  his  work  on  Tineid;e,  is  by  climate  a  part  of  the 
Eastern  zoological  region.  I  am  unable  offhand  to  place  all  of  the  naturalists  named, 
but  from  famiharity  with  their  writings  feel  safe  in  saying  that  Bethune,  Cockerell, 
Comstock.  Cope,  Cresson,  Edwards,  Glover,  Grote,  Howard,  Hubbard,  ]\Ieade.  Mc- 
Xeill, Riley,  Schwarz.  Shufeldt,  Quaintance,  Webster,  and  Zimmerman  are  not 
Southern  entomologists.  Ashmead,  of  Jacksonville,  Fla.,  is  now  residing-  at  Wash- 
ington. Atkinson,  who  described  several  new  genera  and  species  of  trap-door 
spiders  from  the  South  in  1SS6.  is  a  botanist,  and  resides  at  Ithaca,  X.  Y.  Boll, 
Hehgbrodt,  Schaus,  Shufeldt,  and  Sumichrast,  from  the  form  of  their  names,  Rve 
foreigners,  though  I  am  unable  to  speak  positively  on  this  point.  Including  all  as 
Southei'ii  entomologists  about  whose  history  I  am  uncertain,  less  than  hah"  of  the 
men  named  were  born  and  bred  within  the  Austroriparian  region.  It  would  thus 
seem  that  the  seed  sown  hy  Catesby,  Abbott,  Gosse,  Rafinesque,  Hentz.  and  Say 
has  but  little  of  it  germinated.  Probably  the  storm  which  broke  on  the  States  in 
the  form  of  civil  war  cut  down  some  of  the  young  plants  and  kept  others  from  fruit- 
ing. But  I  think  this  is  not  wholly  responsible  for  the  dearth  of  Southern  ento- 
mologists, which  has  for  years  past  characterized  the  Southern  States.  Xor  does  it 
appear  to  be  due  to  a  lack  of  interest  in  such  matters  hy  the  general  public.  On  the 
contrary,  this  interest  has  always  impressed  me  as  being  more  general  and  spon- 
taneous among  Caucasians  at  the  South  than  among  the  same  race  elsewhere  in  the 
country. 

The  Practical  Entomologist,  published  at  Philadelphia  in  1865-1867,  contains 
inquiries  concerning  the  names  and  habits  of  insects  from  correspondents  residing 
in  Kentucky,  Virginia,  Georgia,  and  other  Southern  States,  which  show  that  the 
journal  was  read  and  appreciated  there.  Agricultural  and  even  ordinary  newspapers 
published  in  the  Southern  States  at  this  time  contained  interesting  communications 
concerning  rice  and  cotton  insects.  When  the  American  Entomologist  appeared  in 
1868,  observers  scattered  all  over  the  South  took  advantage  of  it  as  a  means  of  learn- 
ing about  the  insects,  injurious  and  other,  which  they  found  about  them.  It  is  my 
impression  that  the  editors  were  more  frequently  appealed  to  for  information  by 
Southerners  than  by  the  residents  of  any  other  section  except  the  Middle  West. 
The  third  volume  (Vol.  1,  second  series)  appears  to  have  reached  a  still  larger  num- 
ber of  Southern  people,  if  we  may  judge  by  the  replies  to  correspondents  and  by 
several  articles  from  the  South,  the  growth  of  interest  l^eing  stimulated  no  doubt  by 
the  activity  about  that  time  of  our  Government  entomologists  in  studying  cotton 
insects.  But  with  all  this  promise,  the  bulk  of  the  entomological  work  at  the  South 
is  still  being  done  by  Northern  men.  and  at  the  present  time,  including  collectors, 
amateurs,  professionals,  workers  of  all  sorts,  the  number  of  entomologists  residing  at 
the  South  is  very  small.  The  entomologists'  directory  published  this  year  by  the 
American  Entomological  Society,  enables  me  to  give  some  facts  showing  where  most 
of  our  entomologists  reside. 
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The  State  of  New  York,  with  its  population  (census  of  1890)  of  5,997,853,  has  207 
workers,  one  entomologist,  using  the  word  in  its  most  liberal  sense,  for  every  28,975 
and  a  fraction  of  population,  or,  to  put  it  in  another  form,  one  worker  for  every  237J 
square  miles. 

Pennsylvania  comes  next,  with  163  workers  in  a  population  of  5,258,014,  making 
one  for  each  32,257  of  population,  or  one  for  each  277i  square  miles. 

Then  follows  Massachusetts,  with  133  workers  in  a  population  of  2,238,943,  one  for 
every  16,834  of  population,  and  for  every  62 J  square  miles  of  territory. 

Illinois  is  fourth,  with  81  workers  and  a  population  of  3,826,351,  one  for  every 
47,238.8  of  population  and  every  691^  square  miles  of  area. 

Passing  now  to  the  group  of  Southern  States  with  which  I  am  chiefly  concerned, 
we  find  Arkansas  credited  with  1  entomological  worker,  Florida  with  2,  Georgia 
with  9,  Kentucky  Avith  3,  Louisiana  with  5,  Mississippi  with  3,  North  Carolina  with 
7,  Oklahoma  with  2,  South  Carolina  with  2,  Tennessee  with  5,  Texas  with  9,  Vir- 
ginia with  6,  making  a  total  of  54  workers  for  the  12  States,  which  is  less  than  the 
number  living  in  Illinois  alone.  These  States  have  a  total  population  of  16,113,727, 
and  all  together  an  area  of  832,315  square  miles,  thus  having  1  entomologist  for  each 
298,402  of  population  and  one  for  each  15,413  square  miles  of  territory. 

Distribution  of  entomologists. 


One  entomologist  to — 

Popula- 
tion. 

Square 
miles  of 
territory. 

New  York  

28, 975 
32, 257 
16, 834 
47, 238 
298, 402 

237i 
2771 
62i 
691i 
15, 413 

Pennsvlvania  

Massachusetts  

Twelve  Southern  States  

We  have  seen  that  the  region  is  rich  in  insect  life  of  the  sort  most  attractive  to  the 
systematic  entomologist;  that  there  are  many  problems  of  distribution  to  be  settled 
by  observation  and  collecting  in  all  the  States;  that  much  valuable  work  remains  to 
be  done  on  life  histories  even  of  common  species;  and  that  a  secure  foundation  in  lit- 
erature has  already  been  laid.  Added  to  these  propitious  circumstances  is  the  fact 
that  the  resources  of  the  Southern  States  are  largely  agricultural  and  their  people 
chiefly  engaged  in  farming  and  fruit  growing.  During  the  fourteen  years  imme- 
diately following  the  civil  war,  it  is  estimated  that  the  loss  from  injuries  by  the  cot- 
ton worm  alone  sometimes  reached  the  sum  of  129,711,000  for  a  single  year.  The 
boll-worm  from  its  injuries  to  both  cotton  and  corn  is  perhaps  equally  destructive. 
The  rice  weevils,  so  called,  are  additional  spurs  to  the  study  of  the  economic  side  of 
entomology,  as  well  as  the  scale  insects  of  the  orange,  the  harlequin  cabbage  bug, 
the  tobacco  worms,  the  various  moths  and  beetles  infesting  stored  grains  and  provi- 
sions, and  a  host  of  less  well  known  pests.  Probably  the  average  annual  loss  from 
such  depredations  in  the  Southern  States  will  not  fall  short  of  140,000,000,  much  of 
which  could  be  saved  if  information  concerning  the  habits  of  these  pests  was  more 
general  among  the  people. 

The  work  already  done  in  the  Southern  States  in  the  way  of  finding  remedies  has 
contributed  greatly  toward  this  result.  It  is  believed  that  the  loss  from  the  cotton 
worm,  for  example,  is  at  present  not  more  than  one-third  what  it  was  before  the 
various  spraymg  and  dusting  devices  were  brought  into  use,  largely,  it  is  held,  as  a 
result  of  the*^  work  of  entomologists.  A  knowledge  of  methods  of  treating  orange 
trees  for  scale  and  other  insects  has  made  similar  progress.  So  that,  with  the  impor- 
tance of  entomological  studies  constantly  forced  on  the  attention  of  farmers  and 
fruit  growers  by  the  ravages  of  insects,  with  the  encouragement  offered  them  by  the 
reduction  of  some  of  these  injuries  as  a  result  of  entomological  investigations,  together 
with  the  various  allurements  the  situation  offers  to  the  entomologist  himself,  it  would 
seem  that  these  Southern  States  should  become  a  veritable  paradise  for  entomologists. 

The  tardiness  with  which  this  branch  of  science  has  developed  is  not  due  to  the 
newness  of  the  Southern  agriculture,  for  that  has  been  firmly  established  for  a  cen- 
tury. ,  The  conditions  at  the  South  are  very  different  in  this  respect  from  those  in  the 
Western  States,  where  the  number  of  entomologists  is  also  small.  The  figures  with 
reference  to  the  four  Northern  States  recently  mentioned  seem  to  me  to  throw  some 
light  on  the  subject.  Each  of  these  States  contains  a  city  which  ranks  among  the 
largest  in  the  world.    New  York  City  furnishes  60  of  the  207  entomologists  in  the 
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State.  Philadelphia  furnishes  56  of  the  163  living  in  Pennsylvania.  Chicago  fur- 
nishes 42  of  the  81  Illinois  entomologists.  Boston  furnishes  22  of  the  133  credited  to 
Massachusetts.  ''Then  it  is  city  life  that  fosters  the  study  of  entomology,"  you  T\-ill 
perhaps  say.  Yes,  and  no.  2s  ew  Orleans  has  somewhat  more  than  half  the  popula- 
tion of  Boston,  yet  has  only  3  entomologists  credited  to  her.  Pittsburg  with  a 
population  a  little  less  than  that  of  Xew  Orleans  is  credited  with  14  entomologists, 
and  other  Xorthern  cities  even  smaller  make  a  better  showing  than  the  chief  com- 
mercial center  of  the  South. 

A  striking  feature  of  the  lists  of  names  of  entomologists  residing  in  these  Xorthern 
cities  is  the  large  proportion  of  names  with  a  foreign  form,  mostly  German.  Gen- 
erally half  or  more  are  of  this  character,  and  indicate  recent  immigration.  It  is  true 
of  New  York,  of  Philadelphia,  of  Pittsburg,  of  Xewark,  and  of  Chicago.  Wherever 
recent  German  immigration  has  been  great,  there  is  found  a  large  number  of  nature 
lovers  and^among  them  entomologists.  The  exception  to  the  rule  is  Boston,  whose 
list  of  22  shows  l)ut  two  names.  Minot  and  Ormonde,  not  exactly  English  in  form; 
but  at  least  one  of  these  belongs  to  a  family  long  established  in  Xew  England.  If 
recent  German  immigration  accounts  for  the  large  number  of  entomologists  in  most 
of  the  Xorthern  States,  what  is  there  in  Massachusetts,  where  the  conditions  so  far 
as  this  one  factor  is  concerned  are  more  nearly  those  of  the  Southern  States,  that 
takes  its  place? 

Though  one  of  the  smallest  of  the  States,  ^Massachusetts  is  one  of  the  first  in  popu- 
lation. And  while  it  appears  that  mere  numbers  have  but  little  to  do  with  the 
question,  it  will  be  apparent  that  concentration  of  population  is  a  more  important 
factor.  The  close  contact  of  minds  engaged  in  the  same  line  of  business  always 
stimulates  growth.  Competition  becomes  keener,  and  all  available  knowledge  con- 
tributing to  the  greatest  success  is  brought  into  use.  When  a  State  averages  a  little 
more  than  269  people  to  each  square  mile  of  territory  something  is  likely  to  come 
of  it. 

Then  for  years  in  the  numerous  villages  of  the  State  have  lived  and  toiled  men  who 
cherish  the  ideals  of  Pestalozzi,  the  father  of  government  education  for  the  "great 
common  people,"  and  of  Frcebel,  the  father  of  nature  study.  Louis  Agassiz  stimu- 
lated the  growth  of  these  ideas  and  exerted  a  powerful  influence  in  persua<ling  the 
general  public  to  accept  and  make  use  of  them.  His  influence  was  felt  in  Massa- 
chusetts as  nowhere  else  in  the  country,  and  lives  to-day  in  his  numerous  pupils  and 
the  great  museum  he  fotmded  at  Cambridge.  The  influence  of  such  men  is  becom- 
ing apparent  in  her  numerous  village  libraries,  where  knowledge  is  almost  as  free  as 
the  air  to  her  humblest  citizen;  in  her  admirably  conducted  kindergartens;  in  her 
State  reservations;  in  the  general  fondness  for  plants,  and  birds,  and  everything  else 
pertaining  to  nature;  and,  I  might  add,  in  the  large  ntmiber  of  entomologists  she  has 
produced,  and  the  interest  in  the  subject  that  has  led  to  the  establishment  this  year  in 
her  State  agricultural  college  of  the  most  complete  special  course  in  entomology, 
offered  by  an  educational  institution  in  this  cotmtry.  Xow,  it  is  just  these  ideas  of 
Pestalozzi  and  Fra?bel,  which  were  brought  here  and  propagated  so  successfully  by 
Agassiz  in  1846,  that  are  coming  now  under  the  cap  of  the  German  immigrant.  When 
he  becomes  established  in  this  country  the  happy  days  be  spent  in  his  youth  in  the 
Fatherland,  with  companions  and  teacher,  studying  butterflies  and  plants  in  the 
fields,  turn  his  thoughts  to  nature  here.  So  when  free  for  a  holiday  off  he  goes  to 
the  country  with  net  and  bottle  and  collecting  box  to  experience  again  if  possible 
the  rapture  he  then  felt  when  a  new  winged  or  un winged  beauty  came  to  his  hands. 
And  there  you  have  the  German- American  entomologist  of  our  cities,  always,  with- 
out regard  to  the  political  party  with  which  he  may  be  connected,  a  staunch  sup- 
porter of  education  for  the  masses,  and  a  sincere  friend  of  everything  in  the  way  of 
nature  study. 

In  the  Southern  States,  where  there  is  but  an  average  of  about  20  persons  to  each 
square  mile  of  territory,  new  educational  ideas  are  disseminated  slowly,  and  when 
they  take  root  grow  less  rapidly  than  in  the  thickly  settled  States.  Agassiz' s 
influence  was  undoubtedly  felt  there,  as  is  shown  by  the  numerous  specimens  of 
Testudinata  sent  him  by  Southern  correspondents.  But  the  ideas  he  stood  for  have 
never  in  the  South  been  appropriated  and  made  use  of  as  they  have  in  the  Xorth. 
Nor  has  immigration  of  foreigners  imbtied  with  these  ideas  set  strongly  in  that  direc- 
tion. So  that  old  educational  ideas  brought  from  England  have  held  their  own 
there  perhaps  with  more  tenacity  than  anywhere  else  in  the  country.  The  acivocates 
and  exemplars  of  this  education  have,  in  my  judgment,  done  more  to  retard  nature 
study,  and  with  it  industrial  growth  in  the  Southern  States,  than  all  other  agencies 
combined.  Their  prevalence  explains  why  the  entomological  work  relating  to 
Southern  States  has  been  done  very  largely  by  Xorthern  men.  They  dominate  the 
teaching  in  private  and  denominalional  schools,  and  even  public  schools  feel  their 
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benumbing  effect  in  the  discouragement  they  place  in  the  paths  of  those  who  would 
bring  the  youth  into  direct  contact  with  nature.  I  need  not  stop  to  explain  that  the 
education  to  which  I  refer  is  the  purely  literary  education  given  with  the  aid  of  text- 
books, based  upon  mathematics  and  history  and  capped  by  Latin  and  Greek;  an 
education  designed  originally  for  a  man  of  leisure  and  considered  too  good  for  the 
common  people;  an  education  that  has  led  our  young  men  looking  for  help  and 
inspiration  to  shun  England  and  flock  to  the  schools  of  Germany,  even  though 
handicapped  there  by  the  use  of  a  tongue  not  their  own;  an  education  that  has 
ever  led  away  from  nature  and  from  the  affairs  of  the  common  people. 

It  was  dissatisfaction  with  this  same  education  that  led  to  the  establishment  of  our 
State  agricultural  colleges.  Prof.  J.  B.  Turner,  of  Jacksonville,  111.,  who  was  per- 
haps the  first  in  this  country  to  suggest  such  schools,  wrote  in  1865:  "During  the 
thirty  years  that  I  was  connected  with  the  public  schools  and  colleges,  either  as  pupil 
or  as  teacher,  and  especially  during  the  ten  years  of  my  professorship  in  an  Illinois 
college,  my  mind  was  oftentimes  oppressed  with  a  sense  of  the  utter  inadequacy  of 
our  popular  systems  of  education  to  meet  the  obvious  wants  of  mankind,  and  esiDecially 
of  the  people  of  the  great  West."  Concerning  an  address  which  he  delivered  in 
1848  or  1849  before  an  Illinois  teachers'  institute,  in  which  he  advocated  special  educa- 
tion for  the  farmer,  mechanic,  and  teacher,  he  wrote  somewhat  later:  ''I  was  as 
much  surprised  and  encouraged  at  the  readiness  with  which  the  teachers  there,  and 
the  people,  seemed  to  fall  in  with  and  approve  of  that  view  of  the  case  as  I  after- 
wards was  at  the  vehemence  Avith  which  many  of  the  friends  and  advocates  of  the 
old  classical  system  assailed,  ridiculed,  and  denounced  it  as  'absurd,'  'revolutionary.' 
'  disorganizing, '  and  above  all,  utterly '  visionary  and  hopeless, '  even  if  desirable.  This, 
so  far  as  I  am  aware,  was  the  first  time  such  a  scheme  of  public  education  was  ever  pro- 
posed to  mankind."  The  work  of  this  able  man  and  of  others  associated  with  him 
led  to  a  series  of  conventions  of  farmers,  mechanics,  and  teachers  interested  in  the 
project;  and  their  discussions  finally  took  shape  in  a  memorial  x>repared  in  1853  and 
l^resented  to  the  Illinois  legislature,  requesting  this  body  to  petition  the  Xational  Gov- 
ernment to  aid  in  establishing  industrial  schools  in  all  of  the  States.  As  showing  the 
character  of  the  men  who  had  this  i^roject  in  hand,  to  remind  you  of  the  motives 
which  actuated  them  and,  if  possible,  to  extend  comfort  to  any  who  may  have  l^een 
made  to  feel  that  their  work  was  alien  to  the  purposes  of  these  schools,  and  this  l)y 
people  it  may  ])e  whose  own  right  there  is  questionable,  I  wish  to  quote  briefly  from 
this  memorial: 

' '  AVe  would  respectfully  represent  that  we  are  members  of  the  industrial  classes 
of  this  State,  actively  and  personally  engaged  in  agricultural  and  mechanical  pur- 
suits. We  are  daily  made  to  feel  our  own  practical  ignorance  and  the  misapplica- 
tion of  toil  and  labor,  and  the  enormous  waste  of  products,  means,  materials,  and 
resources  that  result  from  it.  We  are  aware  that  all  this  evil  to  ourselves  and  our 
country  results  from  a  want  of  knowledge  of  those  principles  and  laws  of  nature  that 
underlie  our  various  professions  and  of  proper  means  of  a  practical  application  of 
existing  knowledge  of  those  pursuits.  AYe  rejoice  to  know  that  our  brethren  in  the 
several  learned  professions  have  to  a  good  degree  availed  themselves  of  these  advan- 
tages and  have  for  years  enjoyed  their  benefit.  They  haA^e  universities  and  colleges 
with  apparatus,  libraries,  able  and  learned  professors  and  teachers.  ^  *  ^  But 
we  have  neither  universities,  colleges,  books,  apparatus,  nor  teachers  adapted  or 
designed  to  apply  even  existing  knowledge  to  our  pursuits;  much  less  have  Ave  the 
means  of  efficiently  exploring  and  examining  the  A^ast  practical  unknoAvn  that  lies 
around  us."    *    ^  ^ 

In  the  discussions  at  these  couA'^entions  and  the  A^arious  memorials  prepared  by 
their  committees  it  was  made  A^ery  plain  that  the  proposed  schools  Avere  not  intended 
to  further  professional  education,  Avere  not  thought  of  as  a  means  of  equipping 
laAvyers  and  doctors  for  their  Avork;  these  people,  they  held,  Avere  already  Avell  pro- 
vided for.  Above  all  they  were  trying  to  get  aAvay  from  the  study  of  dead  languages, 
since  it  Avas  largely  a  recognition  of  the  failure  of  such  studies  to  furnish  the  training 
and  knoAA'ledge  needed  by  Avorking  people  that  led  to  the  movement  for  industrial 
education.  They  Avere  on  the  Avhole  courteous  about  it,  too — did  not  disparage  it  as 
a  training  and  preparation  for  others — but  they  Avanted  an  education  suited  to  them. 
And  if  anyone  has  a  doubt  as  to  Avhat  subjects  they  expected  to  be  taught  he  has 
only  to  read  the  minutes  of  the  meetings  of  these  Illinois  farmers  and  teachers  held 
before  the  Morrill  Act  became  a  laAV,  and  published  by  the  Illinois  State  commissioner 
of  agriculture  in  1865.  It  Avas  to  be  a  practical  education — nature  study — as  opposed 
to  the  study  of  language,  law.  or  medicine.  However  they  may  have  got  the  idea,  it 
Avas  Froebel's  education — the  education  of  the  German  immigrants — they  Avere  plant- 
ing in  our  soil. 

This  is  the  kind  of  education  supposed  to  be  dominant  in  colleges  established  under 
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the  Morrill  law.  But  it  seems  that  in  some  of  them  there  must  be  a  struggle  for  the 
supremacy  of  its  ideals.  When  organized  under  the  direction  of  men  not  them- 
selves exemplars  of  this  kind  of  training,  the  old  classical  ideals,  while  they  may 
not  be  openly  espoused,  are  sometimes,  consciously  or  unconsciously,  allowed  an 
undue  influence  in  shaping  the  work.  This  seems  to  be  a  period  of  reversion  to 
ancient  ideals,  and  we  should  perhaps  expect  sometime  to  be  told  that  the  farmers, 
mechanics,  and  teachers  who  begged  for  educational  institutions  of  their  own  did 
not  know  what  was  best  for  them,  and  that  their  children  are  better  off  after  all 
with  instruction  in  Latin  and  Greek  than  with  practical  training  in  things  calculated 
to  be  of  use  to  them  in  their  vocations.  I  fear  the  loophole  offered  by  the  words  in 
the  law  implying  that  work  alien  to  the  main  purpose  of  these  schools  is  not  abso- 
lutely prohibited  will  yet  in  some  cases  be  taken  advantage  of  to  such  an  extent 
that  their  legitimate  work  will  become  sul)ordinate  to  instruction  having  little  rela- 
tion to  either  agriculture  or  mechanic  arts. 

COLLEGE  EXTOMOLOGY. 

This  brings  me  to  the  consideration  of  the  position  of  entomology  in  the  Southern 
agricultural  colleges.  The  subject  does  not  seem  to  me  to  be  receiving  the  support 
there  that  it  is  entitled  to.  In  some  of  these  institutions  entomology  can  not  hon- 
estly l)e  said  to  have  a  place.  In  most  of  the  schools  men  capable  of  doing  good 
work  in  entomology  are  employed,  but  in  each  case  I  imagine  they  are  struggling 
against  difhculties  of  the  nature  I  have  endeavored  to  indicate.  That  they  will  uhi- 
mately  succeed  in  putting  entomology  where  it  1:)elongs  in  most  of  these  colleges  I 
hope  and  believe,  but  they  need,  and  I  wish  to  Ijespeak  it  for  them  during  this 
perio'l  of  travail,  the  support  and  encouragement  of  entomologists  and  nature 
lovers  everywhere.  And  I  \\  ould  remind  these  Southern  entomologists  that  they 
belong  where  they  are.  These  schools  were  founded  for  them.  They  are  in  their 
own  domain  as  teachers  and  investigators  if  ever  they  will  have  one.  Xo  one  has  a 
right  to  say  that  ancient  languages  or  even  military  tactics  shall  take  a  ni<:ire  promi- 
nent place  in  these  schools  than  entomology.  They  have  a  right  to  the  support  of 
those  in  authority,  and  should  stand  up  manfully  for  all  the  privileges  which  this 
right  implies  until  every  school  in  the  Southern  States  has  as  well  equipped  an  ento- 
mological department  as  the  University  of  Illinois,  Cornell  University,  or  the  agri- 
cultural college  at  Amherst.  In  doing  this  they  will,  I  am  sure,  have  the  support 
and  sympathy  of  the  farmers  of  their  several  communities.  These  men  think  to-day 
as  did  the  men  who  founded  the  schools.  They  know  exactly  where  their  interests 
lie.  and  are  quicker  than  has  sometimes  been  thought  to  recognize  the  schools  in 
which  these  interests  are  carefully  fostered  and  to  distinguish  those  in  which  such 
interests  are  subverted. 

The  Southern  entomologist  who  will  keep  constantly  before  him  the  purpose  for 
which  his  school  was  founded,  and  will  l:>e  guided  in  teaching  and  experimentation 
by  the  example  of  such  men  as  Frcebel  and  Agassiz,  with  patience  and  reasonable 
ability,  and  the  support  of  those  in  authority,  has  a  future  before  him.  But  if  he  be 
one  of  those  Avho  Professor  Forbes  says  ' '  must  have  nature  boiled  in  corrosive  subli- 
mate and  fried  in  paraffin  and  sliced  with  a  microtome  before  he  cares  for  it, "  he  is 
more  likely  to  lead  his  pupils  into  the  medical  i^rofession  than  to  dm^\  them  out  into 
the  fields,  and  his  proper  place  is  in  a  medical  school.  For,  while  much  is  to  be 
learned  from  such  laboratory  work,  in  an  agricultural  college  a  teacher  has  not  done 
his  full  duty  who  has  not  impressed  upon  the  minds  of  his  pupils. by  opening  the 
doors  of  his  laboratory  occasionally  the  fact  that  real  scientific  work  can  be  done  any- 
where in  the  fields  and  woods;  that  education  is  not  of  necessity  a  matter  of  college 
buildings:  that  these  are  but  convenient  instruments,  and  that  Avhen  he  leaves  school, 
however  humble  his  occupation,  he  will  find  problems  of  importance  to  mankind 
lying  close  at  hand  waiting  for  solution. 

It  is  especially  in  the  interest  of  struggling  entomological  departments  in  Southern 
and  Western  States  that  I  would  say  we  can  not  afford  to  relinquish  or  slight  our 
connection  with  this  Association.  We  have  something  to  do  here  as  a  body  in  their 
upbuilding  that  can  not  perhaps  be  as  well  done  anywhere  else.  It  is  possible,  also, 
that  _we  might  advance  our  special  department  of  nature  study  all  along  the  line  by 
making  a  freer  use  than  we  have  been  doing  of  the  opportunity  here  afforded  us. 

STATIOX  EXTOMOLOGY. 

This  would  l3e  a  good  place  to  stop,  but  I  recall  a  matter  about  which  I  expected  to 
write  when  I  began,  and  must  beg  your  indulgence  for  a  minute  or  two  longer. 
Station  Avork  in  entomology  has  not '  the  same  difficulties  to  contend  with  in  the 
Southern  States  as  has  entomological  instruction  in  this  branch  of  natural  science. 
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The  field  was  unoccupied  when  the  entomologist  appeared.  There  was  no  remnant 
of  pedagogical  despotism"  here  to  bar  his  path,  and  his  outlook  at  present  seems 
to  me  very  bright  except  when  he  is  burdened  with  too  much  unrelated  work.  His 
opportunities  for  original  work  are  exceptionally  good.  If  I  should  make  any  criti- 
cism on  the  work  already  done,  it  Avould  be  that  in  the  desire  to  do  what  no  one  has 
ever  done  before,  possibly  influenced  by  the  complaint  made  before  the  work  was 
fairly  started  concerning  duplication  of  labor,  he  has  avoided  making  careful  records 
of  the  life  histories  of  common  insects  for  his  locality.  In  my  judgment  such  records 
will  be  among  the  most  valuable  contributions  to  a  knowledge  of  American  ento- 
mology that  he  can  make.  The  life  history  of  an  insect  in  Massachusetts  may  be  very 
different  from  that  of  the  same  insect  in  Alabama,  and  upon  this  difference  may  turn 
the  question  of  remedies.  With  a  full  appreciation  of  the  value  of  both  kinds  of 
work,  I  should  say  that  for  the  present,  and  on  the  whole,  this  study  of  life  histories 
should  take  precedence  over  experiments  with  remedies. 

Then  I  think  each  Southern  station  entomologist  should  give  us  a  good  list  of  the 
insects  of  his  State  as  a  contribution  to  a  knowledge  of  the  geographical  distribution 
of  our  insects.  The  insects  of  staple  crops,  such  a^s  cotton,  rice,  and  tobacco,  and  of 
the  orange  and  other  Southern  fruits,  are  subjects  of  study  which  properly  fail  to  the 
share  of  Southern  entomologists,  and  must  receive  their  close  attention.  '  The  work 
already  done  by  Ashmead,  Comstock,  Hubbard,  Glover,  Kiley,  and  others,  valual^le 
as  it  is,  has  not  by  any  means  exhausted  the  subject.  These  things  I  know  are 
receiving  attention,  and  will  ultimately  be  exhaustively  treated. 

In  general  I  feel  so  well  satislied  of  the  future  of  station  work  in  entomology  that 
I  am  willing  to  leave  the  subject  with  this  brief  mention.  But  in  concluding  1  must 
return  to  the  main  theme  of  my  paper  to  say  that  instruction  in  entomology  in 
Southern  agri  -ultural  colleges  ought  to  be  advanced. 

W.  E.  Britton,  of  Connecticut,  presented  the  folloAving  paper: 

Observations  ox  the  Baxdixg  of  Trees  to  Prevent  Injury  by  the  Fall 

Canker  WORM. 

During  several  years  the  trees  upon  the  station  grounds  had  suffered  an  annual 
defoliation  l:>y  the  larvae  of  Anisopterijx  j^ometaria  Harr.  Xot  only  were  trees  of 
apple,  plum,  and  cherry  attacked,  but  large  hickories  and  chestnuts  were  consider- 
ably damaged.  It  Avas  not  considered  feasible  to  spray  these  large  trees,  as  a 
special  outfit  containing  a  powerful  pump  would  be  recjuired,  and  we  finally  decided 
to  test  the  efficiency  of  bands  coated  with  various  substances,  Accordingly,  in  Sep- 
tember, 1897,  all  trees  on  the  grounds  which  had  previously  suffered  injury  by  can- 
kerworms  were  banded.  The  materials  adopted  for  bands  consisted  of  a  5-inch 
strip  of  common  black  tarred  roofing  paper  tacked  around  the  trunk  of  a  tree  out- 
side of  a  strip  of  cotton  batting,  and  some  sticky  substance  placed  upon  the  paper. 
The  cotton  batting  was  cut  into  strips,  and  a  strip  placed  around  the  tree  and  fastened 
with  a  single  tack.  The  paper  was  then  drawn  loosely  around  the  cotton  and 
fastened  where  lapped  with  three  tacks.  On  a  large  tree  a  tack  through  the  opposite 
side  is  necessary  to  hold  the  band  in  place.  The  cotton  prevents  insects  from  crawl- 
ing beneath  the  paper  band,  and  at  the  same  time  allows  the  tree  to  increase  in 
diameter  without  breaking  apart  the  paper.  The  sticky  substance  was  first  applied 
in  a  layer  about  one-fourth  of  an  inch  deep  around  the  upper  portion  of  the  band, 
leaving  the  lower  edge  of  the  paper  uncovered  to  receive  the  ink  if  it  should  run  on 
warm  days. 

Of  the  fifty-five  bands  put  on  as  described  above  none  needed. renewing  for  two 
years.  During  the  third  season  new  cotton  and  paper  were  needed  m  several  cases 
Avhere  the  old  bands  had  been  broken  by  the  growth  of  the  tree  or  torn  off  by  storms. 
Fully  one-half  of  the  original  bands,  however,  are  now  doing  duty  for  the  fourth 
season. 

For  coating  the  bands,  tree  ink,  pine  tar,  and  a  caterpillar  lime  were  at  first 
employed.  The  first  was  the  most  satisfactory,  as  it  remained  sticky  for  a  longer 
time  and  did  not  penetrate  the  paper  or  the  tree  to  as  great  an  extent  as  the  other 
substances.  Several  small  fruit  trees  were  injured  by  the  pine  tar  and  the  caterpillar 
lime.  The  tree  ink  is  ordinary  printer's  ink  made  up  of  ' '  odds  and  ends ' '  of  different 
colors  and  grades  left  over  from  job  work.  It  is  put  up  in  10-pound  cans  and  sold 
for  tree  purposes,  and  costing  about  15  cents  per  pound.  This  ink  has  a  tendency  to 
become  hard  on  the  outside  in  very  cold  weather  and  we  looked  about  for  something 
that  could  be  used  in  connection  with  the  ink  to  keep  it  in  better  condition.  A  local 
oil  dealer  advised  a  mineral  oil  known  to  the  trade  which  is  used  as  a  lubricant  for 
the  axles  of  freight  cars.  A  single  gallon  was  purchased  for  25  cents.  This  oil  is  non- 
drying  and  does  not  thicken  with  the  cold.    When  mixed  with  the  ink  the  combina- 
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tion  remains  sticky  for  a  long  period,  and  when  it  finally  becomes  a  trifle  hard  a 
brush-coating  of  the  oil  restores  it  again  to  a  sticky  condition.  The  oil,  when  used 
alone  as  a  coating  for  the  bands,  is  not  viscid  enough  to  stay  in  place,  but  collects  on 
the  leeward  side  of  the  tree  during  a  storm. 

Though  the  bands  were  at  first  applied  during  the  month  of  September,  according 
to  the  advice  sometimes  given  in  books,  I  have  never  seen  the  adult  moths  before 
Xovember,  and  usually  they  do  not  emerge  until  a  warm  day  after  the  ground  has 
been  frozen.  They  are  also  seen  on  warm  days  during  December  and  January.  The 
bands  must  be  keyjt  viscid  also  through  the  spring  and  early  summer,  or  the  cater- 
pillars will  ascend  after  the  eggs  hatch.  A  strip  of  wire  netting  tacked  by  its  upper 
edge  around  the  tree  and  making  a  small  angle  with  the  trunk  was  also  given  a  trial 
and  is  quite  as  effectual  as  a  sticky  Ijand  in  preventing  the  ascent  of  the  females;  but 
the  young  caterpillars,  immediately  after  hatching,  crawl  through  the  meshes  and 
up  the  tree. 

It  is  certain  that  by  the  use  of  such  bands  as  I  have  above  described  the  ravages  of 
the  fall  cankerworm  may  be  largely,  though  perhaps  not  entirely,  prevented.  At 
any  rate,  the  foliage  is  not  rendered  imsightly  Ijy  its  attacks.  Many  other  leaf-eating 
insects  are  also  kept  away  from  the  trees. 

In  reply  to  a  question  by  S.  A.  Beach,  of  Xew  York,  Mr.  Britton  stated  that  he 
had  used  wire  netting;  ljut  where  eggs  were  left  under  the  trap  the  young  hatching 
in  April  usually  Avent  through  it. 

Mr.  Beach  referred  members  to  Mr.  Slingerland's  published  account  of  the 
netting. 

H.  T.  Fernald,  of  Massachusetts,  said  very  little  was  known  of  the  fall  canker- 
worm.  He  stated  that  the  pest  was  being  studied  at  Amherst,  and  results  would  be 
published  as  soon  as  completed. 

E.  P.  Felt,  of  Xew  York,  then  presented  the  following  paper: 

Suggestions  toward  Greater  Uniformity  in  Xursery  Inspection  Laws  and 

EULINGS. 

The  purpose  of  this  paper  is  to  provoke  discussion  of  the  subject  under  consideration 
and  thus  lead  to  a  better  understanding  as  to  what  is  most  practicable  in  nursery 
inspection  and  in  the  regulations  governing  the  same. 

The  San  Jose  scale  is  now  so  generally  established  in  the  East  that  exterminative 
measures,  that  is  those  directed  toward  the  eradication  of  the  pest  from  even  a  State, 
are  out  of  the  question,  though  its  dissemination  should  be  prevented  by  all  possible 
means  and  its  control  in  all  places  earnestly  advocated.  This  question  should  be 
approached  from  the  practical  as  well  as  the  scientific  side,  and  our  enthusiasm 
balanced  by  judgment. 

A  number  of  the  States  have  laws  goA^erning  the  inspection  and  shipment  of  nurs- 
ery stock.  These  laws  vary  consideraljly,  but  I  fancy  that  there  is  no  greater  dis- 
crepancy between  their  Avording  than  there  is  between  the  interpretation  of  the  word 
"inspection"  in  the  various  States.  Certificates  of  inspection  are  said  to  possess 
little  A'alue,  but  that  depends  somewhat  on  the  man  granting  them.  We  can  prob- 
ably all  agree  that  an  annual  or  even  semiannual  inspection  of  all  marketable  nurs- 
ery stock  should  be  made  by  a  competent  man.  How  thoroughly  should  this  Avork 
be  done  and  Avho  should  pass  on  the  qualifications  of  the  inspector?  It  Avould  seem 
that  every  tree  should  come  under  the  inspector's  eye,  x^referably  when  it  is  leafless. 
This  may  seem  a  trifle  unnecessary  in  large  blocks  Avhere  all  the  trees  appear  as  clean 
and  smooth  as  one  could  ask,  yet  it  is  the  only  satisfactory  method.  The  inspector 
or  his  assistant  should  go  through  the  nursery,  takmg  but  one  row,  and  having  at 
his  disposal  time  enough  so  that  every  suspicious  appearance  can  be  iiiA^estigated. 
The  actual  method  of  insioecting  a  tree  and  the  time  necessary  must  be  left  in  great 
measure  to  the  judgment  of  the  man  doing  the  Avork.  The  inspection  of  nursery 
stock  should  be  performed  by  a  person  having  some  entomological  training,  at  least, 
and  the  more  the  better.  He  should  be  able  to  recognize  at  sight  our  common  scale 
insects,  and  he  should  belong  to  the  class  Avhich  is  always  Avilling  to  investigate  and 
learn.  Experience  soon  makes  a  competent  nursery  inspector  a  specialist  along  his 
line,  and  it  is  a  source  of  pleasure  for  me  to  record  that  men  possessing  the  natural- 
qualifications  and  without  a  college  education  haA'e  been  knoAvn  to  do  just  as  Avellas 
college-bred  men.  This  statement  is  not  made  for  the  purpose  of  reflecting  on  the 
value  of  a  collegiate  training,  but  to  point  out  another  field  of  actiAuty  for  enterprising 
young  men  who  may  not  haA^e  had  this  ad\^antage.    The  foregoing  indicates  that 
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nursery  inspector?  shoulcl  be  appointed  on  account  of  their  natural  qualifications  and 

kn':i\vlt";li't^  ui  the  }:iests  tr.  he  met  in  a  nurst-ry.  ^Sl.  persons  are  l:>ftter  aljle  to  pass  on 
thf-f  ( jualirii;ati':ins  than  those  wluj  have  I't-en  >tU'lyino-  the  ivneral  suV.ject  lor  years. 
The  liMjsitic-n  <'A  nurst^ry  in>pf ct'jr  sh-juld  UfVer  l»t-  under  thf  cuntrol  of  politicians. 

Thf  Cf rtiiicat^^  has  valuf  in  pr^jjjortinn  tc-  the  th'^rLaiu'lmess  ^-f  the  Avork  bt- hind  it. 
There  art- n^'t.  and  I  -Ljuht  it  tht-r^  evt-r  will  V>f.  fuough  strictly  professional  entomolo- 
gists to  in>pf  ct  annually  all  markt- tal'le  nursery  -t'jck.  Much  oi  the  actual  inspection 
will  }:'ri'jhaldy  always  V.e  'hjut-  l^y  men  ayi}:.r.inte':l  fi^r  that  pur}:M:>Sf.  Tht-  wr.rk  of 
inspectirin  is  usually  earric'l  in  the  vari-jus  State>  fitlif r  miller  the  'brt- cti^'ai  of  an 
oliicial  ent'^mijlo^ist  i\<v  a  secrt- tary  -jr  ccanmi-siijuer  agriculture.  The  t- nti:'m(:>L:roist, 
if  raif  I'f  in  char'jc  oi  thf  wcirk.  may  do  S'jUif  cf  tlie  actual  insi'c ctiui-.  hut  this  does 
nijt  h'jhl  with  the  latter  <jtiicfr.  The  certiticate-  are  usually  -i^iie'l  <july  V'y  the  per- 
son in  ehargf  <:ii  thf  de|>artmfnt.  arn:!  the  indivi<lual  d'jing  the  w.:>rk  i-  kfpt  (:>ut  of 
sii^'ht.  Truf.  tlif  insi^ert'jr  is  resp^iaisible  to  his  supfrior:  I'Ut  Avr^uld  unx  the  w^n'k  be 
of  a  Ih'aiif  r  gra<;lf  if  thf  ins}:>f  i/t'jr  AA"as  als''*  rei  juirf t'j  attach  his  si^mature  ttj  the  cer- 
tiiieatf ?  It  seems  to  me  that  it  W(:iuld.  This  is  n<jt  a  S'jverf  ii^n  renif 'ly  f'jr  tmreliable 
certineatfS.  Ian  it  is  an  ai;lditional  safeguard:  an«;l  the  prf-fUff  ^'f  thf  -ignatm-e  of  the 
man  Avhr-  actually  ins}:'efte':l  the  nur>fry  st(;>ck  W(:tuh:l  incrfase  tlif  value  of  the  state- 
ment. There  woaild  l)f  a  -f  n-f  oi  in^hvidual  rf  sp'.:aisil>ility  l'U  the  part  of  the  inspector 
that  cl'uL;!  n^a  otherwi-e  o^  <  ,]  aaiufh 

Xi  iw  we  f«:'me  to  the  LjUfSti'jri  «:if  thf  c':aitrr'l  rif  nursery-in-pf  ctitjn  Avork.  In  Avhose 
hands  shuuLl  it  Vif  plarf«l?  Thf  lirst  impulsf  miuht  hf  f  put  it  in  eharo'e  of  the 
official  entMijir.L  .-.f  the  State.  He  is  an  executive  officer  in  some  States,  and  in 
th':>Sf  >ui-h  -li  >u]<l  1  'f  the  rulf :  i.'Ut  tliis  'LjfSn^a  nece--arily  apply  t';<  Comm<:aiWfalt]is 
where  thf  fnfijrcf riifrit  of  a^'ricultural  Uiw  is  plaeC'l  in  the  hauils  o>i  a  seiuvtary  or 
commis:?i(jnf  r  rA  a'^rir^ulture.  ]^Iueh  L>f  nursery  ins|->ectii  ^n  i>  ^A  the  nature  <A  pcJice 
chity.  au'I  wlierf  a  scifntilic  man  is  rfleased  frcan  such  lal:>t'>r  hf  shouM  thf  last  to 
complain.  Xursery  inspection  eari  be  wisfly  earric'I  'ju  un^ler  thf  C'jntr':'l  >A  a  man 
not  ^'retfU'ling  t*;*  have  any  training'  in  entomology:  auil  Avliere  such  is  the  rase,  as 
in  XcAv  Yc>rk  State,  it  is  a  plea>urf  t.jr  a  scifutific  man  t'j  Liivf  -uch  a-^i-tance  as  is 
possible.  There  may  l>f  States  Avherf  nursery  inspection  un<ler  -uch  an  '  ffilcer  lacks 
vital  essentials,  an^l  where  that  Ije  the  case  the  people  should  be  pro^jerly  instructed, 
and  in  time  the  evil  will  V)e  reme'Iieil. 

States  having  laws  C':>ntrc>lling  nursery  inspection  usually  prohb:>it  the  shipment  of 
trees  int';i  or  alj^jin  the  State  iinle-s  arcompanie'I  ly'  a  f  ertiticate  stating  that  inspection 
has  l>een  maile  and  the  nurrery  st':>rk  f'juu'I  apparently  free  from  (Ianier<jusly  injurious 
in>eL'ts.  '.'r  Avr'r'I-  tL>  that  effect.  A  }:irinted  duplicate  is  usually  sufficient  t':>  pa-s  such 
stL'ck.  V'Ut  S''-nie  States  require  the  filin->  of  a  si^'ned  certificate,  and  on  this  basis  a 
numlier  of  CLiV'ies  C'f  a  certificate  are  i-sued  l:>y  the  local  authorities  t('>  the  parties 
desiring  to  dis}>L'Se  of  stock  in  the  State.  This  arran^-enient  enalde>  authorities  to 
scrutinize  m^jre  cLjSely  the  character  and  method-  (:)f  insx-ecticai  in  vo^'ue  in  other 
States  and  is  perhaps  the  V'C-t  that  can  l:^e  devised.  tliL'Ugh  it  frequently  necessitates 
the  use  of  two  certificates,  'jne  f';ir  -lii];anent  out  C'f  the  pr^jflucing  territory  and  the 
other  for  the  purchasing  State.  S'^me  State  authorities  accept  any  certificate  known 
to  be  issued  only  after  a  thorou'^h  inspection  ha>  l-een  made,  au'l  if  a  clo-e  Avatch  is 
ke]"'t  to  prevent  the  shipment  <:>f  nur-ery  st-jck  un<:ler  certificates  i--uei:l  V>y  careless  or 
irresponsible  i>ers'jns  there  is  less  trrafifie  for  the  nurseryman  and  ^lealer.  It  Avould 
be  an  easy  matter  Avhen  an  official  is  in  dotiljt  as  to  the  value  of  certificate-  i-suecl  by 
certain  |<artif  s.  xo  ascertain  throuuli  inqinry.  either  of  official  entomologists  connected 
Avith  thf  Unitfl  States  I)epartment  of  Agriculturf  ^^r  ni  a  State  official.  I  am  not  in 
favor  of  al:'-<jlute.  unbending  rules,  though  it  must  l:>e  a<Imitted  that  Avithottt  such 
there  is  srane  danger  oi  laxity.  At  least  one  State  has  gone  so  far  as  to  admit  stock  on 
nr»thing  Init  a  Cf  rtificate  signed  I'y  an  (;>fficial  entr.molouist.  It  Avould  >eem  that  if  an 
official  ent'jm'jLjgist  iu'hjrsed  tiic  in-pection  in  qufStion.  nothing  further  could  be 
gained  ly  requiring-  hini  Xn  actually  -i^-n  thf  Cfrtificate. 

Therf  i-  imdoul'tf  ^lly  -ome  alaise  of  the  certificate,  and  this  is  A'ery  diffictilt  topre- 
A'ent.  Still,  if  insi:iectii;>n  oi  all  nursery  stL'ck  is  made  compulsory  in  every  State,  the 
chance  fc^r  such  al»u-e  is  rnaterially  le-serie'l. 

AVe  all  ao-ree  that  nur-ery  st':u:k  infested  Avith  San  JMSf  -cale  should  he  treated  in 
some  way.  and  pr^^lxiijly  mcist  ui  u-  wouM  insist  on  tlie  'le-tructir^n  of  all  Ixi'lly  infested 
trees.  How  ab'jut  the  other>?  Thfy  shcaiLI  at  lea-t  l>e  thoroughly  ftmiiuate<I  Avith 
hydrocyanic-acid  L:a-  Ijef'jre  shii  'ment.  and  prcffra^'ly  held  over  a  year  and  Avatched, 
in  order  to  makf  it  m^a-f  certain  that  all  the  scales  have  been  killed.  All  practicable 
precautions  shouM  e  tak^n  t^  prevent  the  dissemination  of  the  pest.  'We  all  agree 
that  one  of  the  be-t  Uieth'ol-  of  accomplishing  this  end  is  the  fumigation  of  all  nursery 
stock  Avith  hydrocyanic-aclLl  ;ias  l)ef(_>re  shipment.  I  understand  thai  a  large  propor- 
tion of  Alaryland  nurserymen  do  this  a-  a  business  precaution.    Last  AAdnter  there  was 
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an  attempt  made  to  amend  the  Xew  York  State  law  so  as  to  compel  the  fmnigation 
of  nursery  stock,  l)ut  it  failed.  There  are  already  a  number  of  nurserymen  in  the 
State  who  make  a  practice  of  fumigating  their  stock  before  shipment,  believing  it  to 
be  good  business.  General  fumigation  can  most  certainly  be  approved,  not  only 
because  it  destroys  the  San  Jose  scale,  but  on  account  of  its  preventing  in  a  large 
measure  the  dissemination  of  other  undesirable  insect  pests.  The  iDublic  is  fast 
becoming  aroused  to  the  possibilities  of  carrying  insects  on  young  trees,  and  while  no 
one  would  do  a  nurseryman  the  injustice  to  suppose  that  these  insects  are  either  pro- 
tected or  their  destruction  neglected  b}^  him,  still  there  is  a  strong  desire  on  the  part 
of  leading  horticulturists  to  have  this  danger  reduced  to  a  minimum.  In  other  words, 
there  is  a  growing  demand  for  fumigated  trees,  and  the  indications  are  that  in  time 
the  dealer  who  would  retain  a  first-class  trade  must  fumigate  his  trees.  I  think  the 
entomologists  of  the  country  very  generally  recognize  the  utility  and  desirability  of 
fumigation.  Should  we  take  a  more  advanced  position?  It  seems  to  me  that  when 
we  have  pointed  out  the  dangers  of  the  situation  and  shown  the  advantages  of  this 
method,  our  duty  to  the  public  has  been  discharged.  If  there  be  an  apparent  con- 
flict between  the  interests  of  the  nurseryman  and  the  horticulturist,  it  is  not  for  us  to 
take  sides.  Xo  fruit  grower  is  debarred  from  purchasing  fumigated  stock  or  prohib- 
ited from  treating  it  as  he  desires  after  it  becomes  his  own.  It  is  very  true  that  he 
may  suffer  through  a  neighbor's  carelessness  or  indifference,  but  that  can  not  be 
helped  till  public  opinion  is  strong  enough  to  enforce  a  fumigation  law  after  it  is 
placed  on  our  books.  I  believe  our  business  is  to  educate  the  public  rather  than 
attempt  to  influence  legislators. 

Another  question  which  is  bound  to  come  up  in  this  connection  is  the  treatment  of 
fruit  infested  by  San  Jose  scale.  This  insect  is  present  in  a  number  of  orchards  in 
various  parts  of  the  country,  and  more  and  more  scale-infested  fruit  is  likely  to  find 
its  way  on  the  market.  It  is  very  true  that  we  have  no  authenticated  instances  of 
the  pest  becoming  disseminated  in  this  way,  but  it  is  perfectly  within  the  possibili- 
ties. There  is  much  less  danger,  comparatively  speaking,  from  fruit  sent  to  large 
cities  than  from  the  apples  which  may  he  picked  up  by  the  omnipresent  boy,  who 
may  carry  them  some  distance  and  then  test  the  accuracy  of  his  aim  hy  throwing  them 
at  trees.  It  would  be  the  easiest  thing  in  the  world  for  young  from  a  bearing  female 
to  crawl  from  such  fragments  onto  a  clean  tree.  In  years  of  local  scarcity,  infested 
fruit  might  be  shipped  into  a  clean  locality  and  sold  in  homes  surrounded  by  a  few 
trees.  Then  onh^  the  boy  is  necessary  to  complete  the  story,  and  he  is  usually  present. 
I  do  not  wish  to  cause  a  scare,  but  these  conditions  must  be  considered.  We  should 
recognize  this  danger  and  be  prepared  to  suggest  a  remedy.  The  horticultural  inter- 
ests of  some  sections  of  our  country  are  immense,  and  in  others  the  growing  of  fruit 
of  any  kind  is  of  little  moment.  A  law  of  great  importance  in  one  section  may  not 
be  desired  in  another,  and  yet  an  industry  should  be  afforded  legitimate  protection. 
I  believe  this  can  be  brought  about  only,  if  it  be  desirable  to  seek  aid  from  the  law, 
by  adopting  an  act  which  may  be  local  in  operation.  One  similar  to  that  in  force  in 
California,  where  a  certain  number  of  property  holders  can  petition  the  county  super- 
visors for  the  appointment  of  a  local  board  of  commissioners,  who  have  the  necessary 
power  to  deal  with  the  situation,  is  good,  or  it  could  be.  placed  in  the  hands,  with 
discretionary  powers,  of  the  authorities  charged  with  nursery  inspection.  There 
should  certainly  be  some  means  of  regulating  this  trafflc. 

To  summarize  briefly,  we  should  insist  on  thorough  inspection  annually  of  all  nurs- 
ery stock  by  competent  men.  This  Avork  can  be  done  best  when  the  leaves  are  off 
the  trees;  and  we  recommend  that  the  certificates  be  signed  also  by  the  men  who  do 
the  inspecting,  thus  emphasizing  ]Dersonal  responsibility.  Nursery-inspection  laws 
may  be  very  well  enforced  by  authorities  charged  with  the  execution  of  agricultural 
laws.  It  would  be  well  if  certificates  issued  or  vouched  for  by  official  entomologists 
were  accepted  in  all  States.  Nursery  stock  badly  infested  with  San  Jose  scale  should 
be  destroyed,  and  that  having  a  little,  thoroughly  fumigated  with  hydrocyanic-acid 
gas,  since  this  treatment  is  a  valuable  safeguard,  even  if  stock  is  not  known  to  be 
infested.  Fruit  infested  with  San  Jose  scale  should  not  be  shipped  over  the  country 
without  treatment;  and  it  is  advisable,  where  necessary,  to  have  the  law  so  amended 
as  to  give  discretionary  powers  in  the  matter  to  the  authorities  charged  with  admin- 
istering the  San  Jose  scale  law. 

W.  G.  Johnson,  of  Maryland,  then  read  the  following  paper: 

ExpERiE>xEs  IX  Nursery  axd  Orchard  Ixspection. 

The  conditions  that  have  made  nursery  and  orchard  inspection  necessary  are  well 
known  to  the  members  of  this  organization  and  need  not  be  repeated  here.  I  believe 
the  first  and  one  of  the  most  important  jDarts  of  inspection  work  is  the  good  will 
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and  confidence  c>f  the  nurseryman  and  orcliardist.  AYitli  the  hearty  cooperation  of 
these  men  th^  inspei't(:'r  can  acc':>mphsh  much  good,  hut  without  it  his  work  is  of 
httle  value  si;>  far  as  the  indivi'hial  or  general  pubhcare  concerned.  In  my  nursery- 
inspection  v^ovk  I  haA'e  had  the  help  and  assistance  of  all  Maryland  nurserymen, 
from  tlie  beginning  of  the  AV(jrk  in  1S96.  I  have  endeavored  to  study  their  interests, 
and  at  all  times  dr^>p  a  timely  siuee-tir.n  here  and  there  when  I  could  d(:^  so.  In 
four  years  I  have  -eeii  marke'l  iiii|^rMVcH.ent  in  methods  <:'i  prr.pagation.  cultivation, 
and  general  '  /ir-erv  >t  :iek  in  many  nurseries.    At  tirst  I  found  many  out-of- 

date  meth'  ractiie'l:  now  we  have  a  system  of  iniiformity  in  budding 

growing,  an-  Thi.- marked  improvement  in  conditions  has  been  accom"- 

plished  without  the  slightest  ditiiculty.  although  it  has  taken  nearly  four  years  to 
perfect  it. 

At  tirst  only  r>ne  visit  was  made  durino-  the  year  to  each  nursery.  Eealizing  that 
this  was  nr,t  uiten  en':>ugb  two  inspecti'  -ns  were  made,  and  in  many  instances.^three 
or  m<:>re.  as  C':'n^liti<:'iis  -eemed  to  warrant.  I  do  not  Vielieve  one  annual  inspection 
is  sulhcient  unles>  maile  very  late  in  the  summer.  >.:>  far  as  tlie  San  Jose  scale  is 
concerned,  an  insv^eetiuii  made  V>efi:»re  the  first  of  Jtme  is  'A  iirtle  'Or  no  value  to  the 
nurseryuian  <:^v  the  man  avIio  l>uys  the  trees.  The  seale  rarely  'jeuins  iTeedino-  in  the 
X<;>rtliern  ami  AliiMle  States  l:^elore  the  first  week  in  June.  If  perrhance  it  had  I'eeii 
bii'Jii^.l  111  ]  .ea<'h.  it  AV'  luLl  be  practically  impossible  to  detect  it  at  that  time.  The 
ht-avy  ^ vr, r  I  ,-rale  <  ■rrViV  ill  Ati-^"ust  and  September,  or  even  October. 

I'ljn-idenng  evt-rytbiing.  I  prefer  late  summer  or  even  fall  and  winter  inspection. 
The  scale  is  much  more  easily  detected  Avlieii  the  leave-  a^'e  off.  AVhere  such  trees 
as  pear  and  apple,  that  stand  in  the  nur>ery  r<jAv  tAv^A  (;^r  mr-re  years,  are  found,  the 
ins]:'ecti':'n  can  be  1  e-t  done  after  the  leaves  fall  in  the  autumn,  or  in  the  spring  l^efore 
the  leave-  appear.  In  ca>e  oi  peaeh.  the  m^)St  <lifiicult  and  uu^atisfactury  of  all 
ntn-sery  >tiAek  t-A  inspect  for  scale,  the  mi«lsummer  or  autumn  inspection  i>  preferable. 
The  inspection  of  June-luidded  peach  and  plum  is  difiicult  and  inireliable  in  the 
mu'sery  rtjAv:  they  can  lie  in-pected  properly  only  after  they  are  dug. 

The  dispiAsition  of  infe>te'l  striek.  Avhen  deteetetl.  varie-  aeLVir^liiiL:-  t<A  ilifferent  ^tate 
laAvs.  In  Maryland.  Avhen  a  tree  is  fciun<:l  OAiitaining  -iie -Ar  a  thijii>ani;l  >eales  it  is 
condemned,  dw^  up.  and  Ijurned.  This  rule  has  been  strictly  enforced.  In  Xcaa' 
Jersey.  acci;irdiiiii-  t'A  Dr.  Smith,  there  is  no  laAv  compelling  a  nurseryman  to  destroy 
infeste<i  trees  even  if  they  are  tletected.  In  a  recent  jAaper  he  cited  an  instance 
where  scale  Avas  fiAund  in  a  small  nursery  and  a  certificate  AA^as  AA'ithheld.  Yet  this 
same  nurseryman  sold  every  one  of  the  trees,  scale  and  all.  Such  a  laAv  is  of  no 
practical  value  unless  the  inspeetL-r  has  the  I'Ower  to  haA^e  destroyed  all  infested 
stock. 

I  do  not  l^elieve  that  only  specific  'liseases  an<l  insects  should  I'C  stipulated.  The 
pOAver  of  the  inspector  shotild  l>e  >uch  that  he  can  include  any  y-e-t.  disease,  or 
insect  that  may  be  fotmd  and  considered  dangerous.  There  has  been  much  discus- 
sion about  the  form  (jf  certificate.  I  have  adhered  cLjsely  to  the  first  one  adopted  by 
us,  and  Avhich.  I  l^elieA-e.  covers  the  conditions  very  thoroughly.  A  copy  of  the 
present  form  used  by  us  is  as  fc'lloAvs: 

CEKTIFICATE  OF  XUESEEY  IXSPECTIOX. 

No.  . 

To  trh'y    "      ^  ncrrn: 

Thi>  :iiy  that  on  the    day  of   ,  1S9 — ,  we  examined  the  nurs- 
ery st'jL.:   :  .  groAving  in   nurseries  at  ,  county  of 

— ^  .  State  of  Maryland,  in  accordance  with  the  laAvs  of  Maryland.  1S9S.  chapter 

-ectit'ii  5S,  and  that  saiil  nurseries  and  premises  are  apparently  free,  so  far  as 
can  Iao  determined  by  inspecti-An.  frMm  the  San  Jose  scale,  peach  yellows,  pear  blight, 
and  other  dangerously  injuriijii-  in-ect  ]iests  and  plant  diseases. 

This  certificate  is  invalid  after  .  1S9 — .  and  il<jes  not  include  nursery  stock 

not  groAvn  Avithin  this  State,  unless  such  stock  i-  previously  covered  by  certificate 
and  accepted  by  the  State  entomologist  and  State  pathologist. 

state  En tomologht. 
State  Pathologist. 

College  Park,  Md.,   ,  1S9 — . 

Experience  has  taught  me  that  it  is  imsafe  to  say  that  the  scale  has  been  extermi- 
nated in  any  locality,  especially  where  it  had  been  once  established.  It  is  ah^-ays 
sure  to  crop  out  again  where  one  least  exj^ects  it.  Old  trees  that  are  treated  must 
be  inspected  regularly  each  season.    Osage  orange  hedge  fences  are  a  veritable  nui- 
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sance  in  the  vicinity  of  an  infested  orchard.  An  inspector  may  go  through  a  young 
orchard  of  a  few  years'  standing  and  not  tind  a  single  scale;  but  the  next  year  he 
need  not  be  surprised  to  find  certain  trees  literally  incrusted  with  it.  Where  only  a 
few  trees  are  found  infested  in  a  young  orchard,  it  is  not  dilficult  to  hold  the  pest  in 
check. 

The  disx30sition  of  infested  trees  is  not  always  an  easy  matter  for  an  inspector  to 
solve.  If  very  badly  infested  and  of  no  practical  commercial  value,  the  axe  and  fire 
are  the  easiest  solution.  But  if  treatment  is  necessary  many  things  must  be  con- 
sidered. The  owner  may  not  be  in  a  position  to  go  ahead  with  the  work  at  the 
proper  time.  The  trees  may  be  in  such  a  condition  that  spraying  can  not  l:)e  conducted 
properly.  In  all  it  is  not  an  easy  task  for  an  inspector  to  handle  an  infested  orchard. 
It  is  far  easier  to  handle  an  infested  nursery,  as  here  he  can  inspect  and  destroy  and 
secure  himself  and  the  nurseryman  by  the  fumigation  of  all  suspicious  stock.  A  tree 
on  which  scale  is  found  should  never  be  fumigated,  but  burned.  I  have  repeatedly 
stated  that  in  the  eyes  of  a  fruit  grower  a  dead  scale  detected  upon  a  tree  was  just  as 
demoralizing  to  the  nursery  trade  as  a  live  scale.  On  that  account  no  scaly  trees 
should  be  sold  under  any  circumstances. 

That  some  nurserymen  have  abused  the  certificate  system  has  been  cleverly  detected 
in  some  cases.  Yet,  on  the  whole,  a  certificate  represents  a  great  deal,  if  the  grower 
considers  all  things.  In  addition  to  a  certificate  issued  by  an  inspector,  he  should 
have  the  power  to  quarantine  any  lot  of  stock  considered  suspicious  and  compel 
fumigation  under  his  direct  supervision.  I  believe  in  and  advocate  fumigation  in 
any  event.  The  conditions  are  such  that  there  is  great  danger  of  scattering  the  scale, 
as  well  as  other  dangerous  pests,  from  almost  any  source. 

J.  B.  Smith,  of  Xew  Jersey,  read  the  following  paper: 

XURSERY  IXSPECTIOX. 

In  the  matter  of  nin'sery  inspection  one  of  the  most  important  points  is  that  the 
examination  should  not  be  made  too  early  in  the  season.  A  certificate  bearing  date 
before  the  middle  of  June  is  not  worth  the  paper  it  is  written  upon,  because  in  the 
latitude  of  Xew  Jersey  the  scales  do  not  Ijegin  to  breed  before  that  time.  A  peach 
nursery  examined  in  June,  before  the  scales  had  begun  to  breed,  would  have  to  be 
examined  bud  for  bud  in  order  to  make  sure  that  none  of  those  put  in  the  smnmer 
before  had  scales  attached  to  them.  It  is  obvious  at  once  that  this  can  not  be  done 
with  any  degree  of  thoroughness.  Strictly  speaking,  no  nursery  should  be  examined 
until  after  September,  and  preferably  not  until  after  October  1.  Some  of  the  heaviest 
broods  come  after  the  1st  of  September,  and  nurseries  that  are  anywhere  near  an 
infested  area  may  have  trees  clean  at  the  beginning  of  September  and  generally 
infested  by  the  middle  of  October.  It  is  thus  quite  possible  that  a  certificate  may 
be  given  to  a  nursery  when  it  was  apparently  free  from  injurious  insects,  and  that 
this  certificate  may  be  a  false  one  at  the  time  the  trees  are  actually  shipped.  Person- 
ally, I  try  to  postpone  the  inspections  as  late  as  I  can,  and  except  under  unusual  con- 
ditions no  examinations  are  made  prior  to  the  1st  of  September. 

While  the  San  Jose  scale  is,  of  com'se,  the  chief  insect  sought  for,  nevertheless  the 
attention  of  nurserymen  is  also  called  to  insects  of  other  character  that  are  likely  to 
prove  troublesome,  and  in  my  own  practice  the  occiuTence  of  a  sinuate  borer  in  pear 
stock  will  as  completely  debar  a  nursery  from  a  certificate  as  the  pernicious  scale 
itself.    I  always  insist  upon  the  destruction  of  every  tree  showing  this  borer. 

It  is  difficult  to  guard  against  the  distribution  of  infested  stock,  even  under  certifi- 
cate. All  nurserymen  deal  more  or  less,  particularly  where  they  have  a  large  trade. 
It  is  a  practical  impossibility  for  them  to  grow  all  kinds  of  stock.  Many  varieties 
they  can  buy  much  more  cheaply  than  they  can  grow,  and  almost  every  section  is 
especially  adapted  to  growing  some  one  particular  type  of  stock.  So  we  grow  peaches 
in  Xew  jersey  that  are  sold  by  nurserymen  throughout  the  Western  States,  and  so  we 
buy  apples  from  the  ^^'est  and  Xorth  for  sale  to  our  own  people  and  to  their  cus- 
tomers. It  sometimes  happens  that  stock  bought  in  this  way  proves  to  be  more  or 
less  infested,  and  it  is  sent  out  under  the  certificate  given  to  the  nurservman.  This  is 
quite  legitimate,  provided  the  stock  has  been  received  under  certificate,  and  yet  it 
offers  a  chance  for  the  spread  of  infested  material.  Xew  Jersey  has  so  many  points 
of  entry  on  railroad  lines  along  its  western  and  northern  border  and  by  steamship 
and  other  lines  on  its  seacoast  that  it  is  practically  impossible  to  police  so  as  to  pre- 
vent the  entry  of  uncertificated  stock. 

It  has  been  the  practice  also  on  the  part  of  some  nurserymen  to  attach  a  declaration 
of  their  own  in  the  form  of  a  certificate,  which  will  pass  as  such  to  the  ordinary 
freight  agent,  and  even  in  the  hands  of  a  purchaser;  so  nominally  or  apparently 
stock  comes  in  under  certificate  which  may  yet  be  infested  by  injurious  insects. 
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It  goes  without  saying  that  the  examination  of  maividual  trees  in  a  nursery  is  an 
impossibihty.  We  must  examine  the  surroundings  of  the  nursery  to  see  that  there 
is  no  point  from  which  infestation  can  conveniently  come  from  the  outside,  and  one 
of  the  first  questions  I  always  ask  a  nurseryman  is:  "Where  did  you  get  your  buds, 
grafts,  or  scions?"  If  I  can  get  at  the  trees  from  which  cuttings  were  taken,  I  devote 
as  much  attention  to  their  examination  as  I  do  to  the  trees  that  were  budded  from 
them,  and  after  I  have  been  on  a  nursery  for  two  or  three  years  in  succession  and 
have  assured  myself  that  the  parent  stock  is  clean  I  devote  most  of  the  time  to  the 
examination  of  stock  budded  from  outside  sources. 

It  seems  a  hopeless  task  at  first  to  say  whether  or  not  scale  insects  are  present  in  a 
large  peach  nursery.  Nevertheless,  from  the  practical  standpoint,  I  have  been  often 
surprised  to  find  how  easy  it  was  to  spot  an  infested  tree  in  a  large  area.  If  scale  is 
discovered,  the  question  at  once  arises  as  to  where  it  came  from,  because,  knowing 
the  source  of  infestation  and  the  time  at  which  the  insect  came  in,  we  may  often 
eradicate  it  with  comparatively  little  trouble  and  at  a  sacrifice  of  a  very  small  area 
of  tree  stock. 

Left-over  purchased  stock  is  always  a  source  of  danger,  and  I  am  discouraging  the 
keeping  of  such  stock  any  longer  than  is  absolutely  necessary.  I  advise  all  nursery- 
men to  clear  their  blocks  completely,  and  if  they  have  unsold  stock  which  they  wish 
to  keep  over  to  run  it  in  by  itself,  away  from  their  young  trees.  It  is  easy  then  to 
keep  an  eye  upon  this  old  stock,  and  if  any  appearance  of  injurious  species  develops 
upon  it  it  will  not  be  likely  to  spread  from  that  point. 

I  have  urged  upon  nurserymen  the  importance  of  erecting  fumigating  houses,  and 
most  of  our  larger  dealers  have  adopted  my  suggestion.  I  have  advised  fumigation 
even  where  no  scale  is  present  against  such  insects  as  root  lice  on  peach,  woolly 
apple  louse,  and  the  like. 

Our  law  does  not  recjuire  certificates  for  trade  within  the  State.  There  are  a  large 
number  of  small  growers  who  have  only  a  few  thousand  trees,  principally  peach, 
which  they  sell  to  farmers  in  their  own  vicinity.  Many  of  these  grow  fruit  as  well, 
and  it  is  from  such  points  as  that  that  a  large  portion  of  the  recent  spread  of  the  scale 
in  northern  Xew  Jersey  is  due. 

H.  T.  Fernald  said  the  San  Jose  scale  had  been  found  in  thirty-three  places  in  Mas- 
sachusetts, practically  covering  the  entire  State,  and  that  it  was  difficult  to  say  what 
should  be  included  in  a  certificate.  He  asked  whether  it  should  not  include  the 
gypsy  moth,  the  brown-tail  moth,  the  West  Indian  peach  scale,  as  well  as  the  San 
Jose  scale  in  Massachusetts.  He  stated  that  the  gypsy  moth  was  in  some  nurseries. 
He  thought  it  a  difficult  problem  to  handle. 

W.  G.  Johnson  thought  that  a  certificate  should  be  so  worded  as  to  cover  any  insect 
or  disease  of  a  dangerous  character  found  in  a  nursery,  and  that  the  State  officer  or 
inspector,  as  the  case  may  be,  should  be  the  judge  as  to  what  should  be  covered  by 
his  certificate. 

J.  B.  Smith  said  he  inserted  in  all  certificates  the  following:  "It  is  apparently  in  a 
healthy  condition." 

With  reference  to  certificates,  S.  A.  Forbes,  of  Illinois,  said  that  recognizing  the 
fact  that  a  substitution  of  certificates  was  inevitable  he  had  formally  authorized  it, 
issuing  to  nurserymen  a  list  of  accredited  inspectors  and  giving  general  permission  to 
substitute  his  own  office  certificate  for  that  of  any  or  all  of  the  inspectors  on  this  list; 
a  clause  of  the  Illinois  law  warranted  him  in  doing  this. 

W.  G.  Johnson  said  that  it  was  difficult  to  keep  track  of  the  official  inspectors,  and 
while  a  name  on  a  certificate  one  year  might  be  all  right  it  would  be  invalid  the 
following  season. 

C.  W.  Woodworth,  of  California,  thought  that  there  was  too  much  political  influ- 
ence being  pushed  into  nursery  and  orchard  inspection. 
Other  members  were  of  the  same  opinion. 
W.  G.  Johnson  then  read  the  following  paper: 

Kecext  Results  with  Hydeocyanic-Acid  Gas  for  the  Destruction  of  Insects 

IN  Large  Buildings. 

In  the  American  Miller  for  March,  1898,  I  published  an  article  upon  the  cock- 
roach in  a  North  Carolina  mill  and  made  the  following  statement:  "We  are  going 
to  try  a  new  remedy.    It  has  never  been  used,  to  my  knowledge,  for  destroying 
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insects  in  mills.  It  is  simple  and  easy  to  apply,  but  a  very  dangerous  and  deadly 
poison  and  must,  like  dynamite,  gunpowder,  kerosene,  or  bisulphid  of  carbon,  be 
handled  cautiously  and  by  expert  hands.  Our  new  remedy  is  hydrocyanic-acid 
gas.  the  most  deadly  poison  known.  I  have  used  this  gas  in  my  experimental  work 
for  the  past  two  years  for  killing  insects  upon  young  fruit  trees,  nursery  stock,  and 
in  bearing  orchards  Avith  marked  success.  I  have  also  used  it  in  fjuildings  for 
destroying  rats,  where  they  were  troublesome,  and  I  am  now  going  to  apply  it  to 
the  modern  mill  and  storehouse,  and  my  candid  l:)elief  is  that  it  will  be  the  coming 
remedy  for  all  vermin,  including  rats  and  mice,  within  inclosures.'' 

The  oj)portunity  did  not  offer  itself  at  that  time  for  the  experiment,  and  we  were 
obliged  to  let  the  matter  drop.  This  spring  of  1S99.  however,  I  did  have  a  chance 
of  using  the  gas  in  a  granary  and  storehouse.  My  results  were  so  gratifying,  I 
decided  to  apply  the  method  to  a  modern  mill,  if  I  could  find  one  infested  with 
insects,  and  could  get  the  cc>nsent  of  the  owner  to  poison  his  bugs.  I  asked  for  the 
material  to  perform  some  experiments  in  my  laboratory,  and  it  came  from  Canada 
and  Mexico,  Xew  York  and  California  and  many  places  between. 

I  soon  foimd  two  infested  mills  where  I  could  try  the  gas  on  a  large  scale.  Both 
mills  were  three  stories,  with  basement  and  attic.  One  was  70  l:)y  42  feet  and  the 
other  50  hy  50  feet.  Before  filling  an  entire  baiilding  with  gas.  we  decided  to  confine 
our  experiment  to  one  floor.  All  arrangements  were  made  with  a  Pennsylvania 
miller,  and  final  directions  were  sent.  The  first  charge  was  set  off  June  10.  1899, 
using  for  the  purpose  5  pounds  of  potassium  cyanide.  This  was  at  the  rate  of 
0.10  gram  of  cyanide  per  cubic  foot  of  space.  June  15  I  received  the  following 
report  from  the  owners: 

•'We  made  use  of  the  chemicals  sent  us.  as  directed,  on  the  10th  instant,  and  had 
some  success,  at  least  en<  >ug]i  to  convince  us  that  through  its  use  we  can  retain  pc):^- 
session  of  our  mill.  Alo-t  of  the  weevil  on  the  first  floor  are  either  on  the  floor  or 
very  close  to  it,  and  we  find  that  a  goo<l  many  of  them  escaped  punishment.  In  the 
rooms  above  the  first  floor  we  will  have  a  Ijetter  chance  at  them,  they  heing  higher 
up  in  places  where  we  can  nr)t  get  at  them  with  anything  Init  gas.  AVe  would  like 
to  have  y<:>u  arrange  to  send  us  enough  of  the  potassium  cyanide  to  go  through  our 
mill  from  the  first  floor  up.  Any  information  you  can  give  us  concerning  the  second 
treatment  will  be  greatly  appreciated.  AVe  found  a  dead  cat  on  the  mill  floor  when 
we  went  in  after  airing  the  room  thoroughly.'' 

This  experiment  was  thoroughly  satisfactory,  and  being  the  first  of  the  kind  ever 
tried  in  a  mill,  so  far  as  I  know,  is  of  special  importance.  Where  only  a  single  floor 
is  finnigated  we  would  naturally  expect  some  insects  in  the  floor  and  beneath  it  to 
escape  the  gas,  as  the  gas  is  lighter  than  air  and  rises.  A  room  therefore  would  have 
to  be  perfectly  tight  and  enough  gas  generated  to  fill  it  before  the  fumes  would  reach 
the  floor  and  penetrate  the  cracks  and  crevices.  It  would  be  only  a  few  moments 
after  fiunigation  before  the  insects  would  again  come  through  the  cracks  in  the  floor 
from  the  basement  below. 

To  be  successful  in  the  greatest  degree,  the  mill  should  be  thoroughly  filled  at  one 
time  with  the  gas.  For  instance,  if  only  a  single  room  or  floor  is  used  and  the  gas  is 
generated,  the  insects  become  very  imeasy  when  they  begin  to  feel  uncomfortable 
and  run  here  and  there  in  search  of  a  crack  through  which  to  escape,  but  if  every 
room  is  full  of  gas  there  is  no  possible  means  of  escape  except  through  some  crack 
leading  out  doors. 

In  an  Ohio  mill.  Jime  20.  we  tried  another  experiment  on  one  floor  only,  using  10 
poimds  of  cyanide.  This  was  at  the  rate  of  0.12  gram  per  cubic  foot  of  airspace. 
The  chemicals  and  all  were  placed  according  to  my  directions  in  the  hands  of  an 
expert  chemist.  June  30  the  owner  sent  me  a  sample  of  web  and  material  from  the 
room,  and  wrote  as  follows:  "I  send  you  by  mail  imder  separate  cover  a  sample  of 
moth  weevil  and  bugs  that  the  preparation  (  gas  )  destroyed.  I  wish  to  thank  you 
for  what  you  have  done  for  me  and  to  tell  you  that  the  experiment  was  a  grand 
success." 

I  made  a  careful  examination  of  the  material  and  found  seven  species  of  dead 
insects  as  follows:  (1 1  Flour  moth.  Ephestia  l-uehwella,  adults  and  larvae;  (2)  bolting 
cloth  beetle.  Tenehroidts  maur'tanicAs.  adults:  (3)  American  meal  worm,  Tenehrio 
moJ'tor.  adults:  1 4  >  flour  weevil.  TrihrJuirn  conmsum.  adult  and  larv»;  (5  )  black 
carpet  beetle,  Attagenus  pwtus,  adult:  lO  a  lady' beetle,  and  (7)  a  hemipterous  insect. 
The  latter  two  were,  no  doubt,  feeding  upon  some  soft  bodied  creatures,  as  they  are 
both  predaceous. 

This  web,  flour,  dust,  and  insects  was  placed  in  a  breeding  cage  and  was  under 
daily  observation  for  three  weeks  and  no  life  made  its  appearance.  When  the  package 
was  received  I  found  one  living  specimen  of  the  flour  weevil,  TrihoUiim  com"^"n(.  It 
was,  no  doubt,  a  straggler  from  some  crack  where  the  death  atmosphere  did  not 
reach. 
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I  am  receiving  a  great  many  interesting  letter?  from  millers  who  have  succesisfnlly 
used  hydrocyanic-acid  gas  in  their  mills.  Every  letter  is  full  of  confidence  that  ^ye 
have  discovered  the  right  thing  for  pests  in  mills.  I  quote  herewith  a  letter  from 
one  of  my  Western  correspondents: 

"Noticing  your  article  on  hydrocyanic-acid  gas  as  a  remedy  for  insects  in  mills  and 
also  that  you  desired  to  hear  from  anybody  who  used  this  receipt,  I  thought  I  would 
let  you  know  the  result  of  our  test.  After  carefully  reading  your  instructions  and 
closely  following  them,  we  fumigated  a  150-barrel  mill  with  marked  success.  AVe 
allowed  the  gas  to  remain  in  the  building  a  whole  night  and  day,  and  the  next  morn- 
ing after  we  entered  we  found  that  everything  had  perished,  including  many  mice 
and  weevil.  The  last  day  or  so  we  have  noticed  one  or  two  weevil,  probably  some 
that  survived  by  being  deeply  1)urit*d  in  a  crack.  AVe  can  certainly  speak  a  good 
word  for  the  remedy,  and  thank  you  very  much  for  your  instructions,  which  has 
aided  us  in  freeing  our  mill  and  warehouse  from  such  a  troubles' ^^nc  pest  as  a  weevil." 

Repeated  applications  teach  us  that  the  remedy  is  one  that  can  be  relied  upon  when 
properly  used.  An  occasional  miller,  however,  may  get  a  bad  lot  of  chemicals  and 
can  not  generate  the  gas  properly.  One  of  my  Canadian  friends  wrote  me  not  long 
ago  that  he  was  not  very  successful  in  his  fumigation,  stating  that  the  cyanide  did 
not  work  in  the  acid  and^  water.  I  was  satisfied  he  had  used  an  old  grade  of  cyanide 
of  about  58  per  cent  purity  where  he  should  have  had  the  chemically  pure  cyanide, 
guaranteed  98  to  99  per  cent.  After  some  correspondence  with  the  miller,  I  found 
my  suspicions  were  well  founded,  and  a  few  days  later  he  tried  the  pure  cyanide  with 
good  results.    He  wrote  me  as  follows  August  ib: 

' '  Your  letter  of  July  22  was  duly  received  and  carefully  noted.  About  ten  days  ago 
we  fumigated  again  with  the  hydrocyanic-acid  gas,  and  this  time  with  complete  suc- 
cess, hardly  a  bug  or  grub  of  any  kind  being  left  alive.  AVe  see  an  odd  one  occa- 
sionally, both  moth  and  weevil,  and  we  expect  there  will  be  some  hatched  out  from 
eggs  left,  if  so,  we  shall  fumigate  again  in  another  month  or  so.  The  fumigation  is 
so  simply  done,  and  so  deadly,  that  we  have  now  no  fear  but  what  we  can  keej)  our 
mill  free  in  the  future.  We  removed  all  flour,  with  exception  of  a  few  samples,  but 
on  these  we  could  discover  no  taint.  Our  failure  before  was  owing  to  inferior  cyanide, 
just  as  you  said,  and  was  our  chemist's  fault  entirely.  We  again  thank  you  for  your 
advice  and  information." 

I  personally  conducted  the  fumigation  of  a  five-story  brick  building  in  Baltimore 
September  18,  1900,  infested  with  insects  {Lasioderma  f<erricorne),  injuring  leaf 
tobacco  in  store,  and  the  method  was  thoroughly  successful.  I  used  in  this  building 
50  pounds  of  cyanide  at  one  time.  The  four  upper  stories  were  fumigated  first,  and 
a  few  days  later  the  basement  and  first  floors.  We  demonstrated  that  this  gas  can 
be  used  even  in  the  heart  of  a  solidly  built-up  city  block  if  properly  handled.  The 
building  in  question  is  located  in  the  heart  of  the  business  center  of  the  city.  Every 
crack  about  the  windows  was  pasted  up  with  narrow  strips  of  paper.  We  used 
string  and  bags,  suspending  3J  pounds  of  cyanide  over  each  4-gallon  jar.  We  had 
six  jars  each  on  the  second  and  third  floors  and  two  each  on  the  fourth  and  fifth 
floors.  The  gas  was  generated  after  office  hours  at  7.30  and  the  windows  were  low- 
ered from  the  outside  about  12  o'clock  midnight.  The  windows  in  the  fifth  story 
were  lowered  first,  and  by  opening  a  door  below  a  draft  was  created  through  the 
elevator  shaft  carrying  the  bulk  of  the  gas  out  above  the  building.  The  other 
windows  were  opened  a  few  minutes  later  and  the  building  aired  the  rest  of  the 
night,  one  man  remaining  on  guard  all  night.  The  results  were  very  gratifying. 
The  pests  were  thoroughly  destroyed  in  the  building.  Seven  dead  rats  were  found 
on  the  basement  floor  and  one  on  the  third  floor. 

From  recent  results  we  are  convinced  that  this  gas  is  the  most  povrerf ul  and  pen- 
etrating material  ever  used  in  a  mill  or  other  buildings  for  the  destruction  of  vermin. 
It  diffuses  so  readily  that  it  will  permeate  all  parts  of  a  mill  or  inclosure  in  a  few 
minutes.  It  is  a  deadly  poison  if  inhaled  by  a, human  being,  it  is  true,  but  there  is 
no  necessity  of  one  breathing  the  fumes  if  the  proper  precautions  are  taken.  I  am 
satisfied  that  by  the  u-se  of  this  gas  many  a  miller  can  retain  possession  of  his  mill 
who  Avould  otherwise  be  obliged  to  give  it  up  and  acknowledge  in  the  "  struggle  for 
existence"  that  it  is  the  "survival  of  the  fittest."  It  is  humiliating,  indeed,  to  be 
forced  to  concede  that  the  floujr  moth  or  weevil  is  the  fittest  thing  in  existence,  but 
some  millers  have  actually  been  forced  to  abandon  their  mills  on  account  of  these 
insect  foes.  It  is  a  satisfaction,  therefore,  that  we  can  again  give  the  experience  of 
a  very  extensive  milling  firm  who  have  saved  their  industry  by  the  use  of  this  gas. 

Xovember  28,  1899,  I  received  the  following  letter  from  a  well-known  miller: 

"  We  have  read  your  letter,  which  is  quite  clear  as  to  the  method  of  making  and 
using  hydrocyanic-acid  gas.  In  your  estimating  amounts  you  take  a  room  20  by  30  by 
10  feet  and  work  it  out  on  that  basis  and  advocate  dividing  the  cyanide  into  packages 
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of  about  16  ounces  each.  Our  mill  Ijuildings  are  as  follows:  Main  building,  34  by  78 
by  14.  five  stories,  and  annex.  24  hy  78  1:)y  14.  four  stories.  This  fis'ures  out  290.472 
cubic  feet,  and  according  to  your  article  v  aild  require  159|  pounds  of  cyanide.  240 
of  sulphuric  acid,  and  360  poinids  of  water.  If  this  were  put  up  in  16-ounce  pack- 
ages it  would  require  159  crocks  to  handle  it.  which  at  15  cents  each  would  be  quite 
an  item.  Could  we  not  use  larger  crocks  and  larger  amotmts  of  cyanide  in  each,  thus 
reducing  the  numl^er?  What  is  the  largest  aninunt  you  would  recommend  to  each 
package  to  obtain  best  results?  We  shall  be  greatly  pleased  to  give  you  the  result  of 
our  work  in  the  application  of  this  gas.  with  the  hope  that  it  will  do  the  fraternity 
good." 

In  answer  to  the  above  I  gave  careful,  minute  details  as  to  how  the  work  should 
be  done,  stating  that  the  cyanide  c<:>uld  be  put  up  in  5-pound  2:)ackages.  ljut  that 
would  necessitate  a  larger  crijck.  the  cost  of  which  would  be  as  much,  if  not  more 
than  the  smaller  ones. 

December  30  1  received  the  following  letter:  ''We  thank  you  for  yom^  letter  of 
the  26th  instant,  with  reference  to  the  use  of  potassium  cyanide.  We  are  just  getting 
ready  to  make  the  gas,  and  shall  have  much  pleasure  in  acquainting  you  with  the 
results.  In  discussing  the  making  of  the  gas  last  evening,  and  taking  into  accoimt 
our  experience  with  bisulphid  of  carljon,  we  wi]-ed  you  the  following  telegram: 
'  Mill  in  valley,  nearest  house  eight  ro(l.<.  on  level  top  of  mill.  Is  there  any  danger 
using  this  quantity?    Eeply  promptly.  cr)llect. 

"We  found  this  mornino-  that  there  is  no  telegraph  olhce  at  College  Park,  and 
a.ccordingly  had  message  via  Washington  an<l  post.  As  we  are  anxious  to  get 
this  fumigation  finished  and  the  mill  in  shape  as  soon  after  the  new  year  as  possible, 
Ave  are  in  ho])es  of  hearing  from  y(ju  to-day  or  on  IMonday. 

"In  regard  to  the  Ijisulphid,  we  made  a  fair  trial.  l3u't  found  it  did  not  do  what 
was  necessary.  We  also  found  that,  try  as  Ave  could  to  make  the  mill  tight,  the  odor 
AA'as  A'ery  distinct  in  the  A-alley  Avhere  the  mill  is  situated.  We  did  not  report  this 
experiment  tt  )  yiju.  a-  we  di<:l  not  wish  to  say  anything  about  it.  We  will,  hoAvever, 
make  a  report  of  the  working  of  the  cyanide  for  publication  if  our  request  as  to  our 
connection  Avith  it  is  left  out.  which  Ave  know  you  Avill  readily  grant." 

I  telegraphed  the  firm  I  did  not  consider  there  Avould  be  any  danger,  proAdded 
the  Avind  was  not  in  direction  of  house. 

•*  We  inclose  a  letter  which  we  hope  Avill  be  foimd  readable  as  to  our  method  of 
using  hydrocyanic-aci<l  gas.  We  are  greatly  indebted  to  you  for  your  trouble  in 
experimenting  until  you  hail  f(  »imd  the  proper  proportion  in  Avhich  to  use  this  drug 
in  mills  and  also  for  your  minute  directions  as  to  how  it  should  l:)e  used  Avith  safety 
by  millers.    We  feel  that  Ave  can  not  express  on  paper  the  debt  we  C)we  you. 

"As  far  as  we  can  see  to-day  this  gas  has  been  a  perfect  sticcess.  and  wc  do  not 
expect  to  have  any  other  report  to  make  in  the  near  future,  as  a  long  enijugh  time 
has  elapsed  since  Ave  used  the  drugs  to  make  the  result  certain.  The  reason  that  we 
did  not  Avrite  this  letter  before  Avas  because  of  a  desire  to  see  Avhat  a  fcAv  Aveeks  Avould 
bring  forth — Ave  belieA'e  Ave  can  noAv  speak  Avith  certainty." 

"February  27,  1900. 

"Prof.  W.  G.  Johnson, 

"  State  Entomologist,  Cnllege  ParJc,  Md. 

"Pear  Sir:  In  connection  Avith  our  use  of  hydrocyanic-acid  gas  for  the  extermina- 
tion of  the  Mediterranean  flour  moth,  Ave  beg  to  report  the  following:  The  cubic 
contents  of  our  buildings  figure  290,472  cubic  feet,  for  Avhich  Ave  used  151  pouixls 
cyanide  of  potassium.  226  poun-ls  sulphuric  acid,  and  338  pounds  Avater.  We  dis- 
tributed 150  crocks  throughout  the  buildings,  as  directed  by  you,  putting  about  an 
equal  number  on  each  floor,  and  into  each  crock  Ave  put  1^  poimds  sulphuric  acid  and 
2^  pomids  water.  We  then  weighed  out  151  pounds  of  cyanide  and  put  this  up  in 
manila  bags  of  1  pound  each:  each  l)ag  Avas  tied  Avith  a  string  upon  which  Avas  left 
a  loop.  We  placed  screAv  hooks  into  different  parts  of  the  Avoodwork — spouts,  eleA^ator 
legs,  etc. — passed  through  the  hooks  stout  tAvine  and  so  arranged  that  this  twine  Avould 
come  directly  OA^er  the  center  of  each  crock.  Just  where  the  string  passed  over  the 
crock  Ave  tied  an  S  hook,  and  on  these  hooks  htmg  the  bags  of  potassium. 

"  The  stairways  leading  from  the  basement  to  the  top  of  our  mill  go  up  at  the  side 
aiul  nearly  at  the  end  ot  the  building,  one  stair  directly  above  the  other.  At  the 
side  and  the  ends  of  the  mill  farthest  from  the  stairway  we  started  six  different  lines 
of  string,  tying  one  end  of  each  line  to  the  opposite  wall  and  leading  each  string  to 
the  stairway  by  a  different  route  over  the  floor  and  tying  each  string  tightly  to  the 
stairway  rail,  so  that  at  the  proper  moment  all  the  strings  on  the  floor  could  be  cut 
at  the  same  time  and  all  the  little  l^ags  of  cyanide  Avould  fall  immediately  into  the 
solution  Avithout  a  miss. 
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' '  Each  opening  at  the  stairs  had  been  provided  with  a  tight  door.  The  man  wha 
cut  the  strings  started  at  the  top  floor,  worked  downward,  cutting  tlie  strings  on  each 
floor  as  he  passed  tlirough  and  closing  the  door  behind  him  quickly  as  the  strings 
were  cut,  so  that  it  was  impossible  for  even  a  whiff  of  the  gas  to  reach  him.  [This 
gas  being  lighter  than  air,  it  was  necessary  to  begin  at  top  and  work  down. — W.  G.  J.] 

''We  cut  these  strings  at  8  o'clock  Saturday  night  and  placed  a  man  on  guard  all 
night.  The  odor  of  the  gas  was  quite  noticeable  12  feet  away  from  the  mill,  although 
every  precaution  had  been  taken  to  close  all  the  cracks  by  pasting  strips  of  paper 
around  the  window  sash  and  door  frames,  and  otherwise  making  the  mill  as  tight  as 
IDOssible.  AVe  opened  the  building  at  9'o' clock  Monday  morning  and  could  not  detect 
more  than  the  faintest  odor  of  the  gas.  A  careful  examination  showed  the  floor 
i^lentifully  sprinkled  with  moths,  flies,  spiders,  and  occasionally  a  mouse  or  two.  We 
examined  carefully  for  the  grubs  or  larv?e  and  found  plenty  of  them  dead,  and  but 
two  or  three  alive  in  a  mass  of  flour,  but  these  were  not  by  any  means  lively.  We  have 
watched  carefully  ever  since — over  two  months — and  have  not  seen  but  a  very  occa- 
sional moth  since,  and  to-day,  we  believe,  it  is  impossible  to  find  a  moth  in  our  two 
buildings. 

"We  are  delighted  with  the  result  of  using  this  gas.  In  our  case  it  has  certainly 
been  a  decided  success.  We  would  say  to  anyone  intending  to  use  this  gas  they 
should  take  every  precaution  to  have  the  manila  l)ags  of  good  quality,  because  the 
cyanide  of  potassium  liquidizes  after  being  placed  in  the  bags  and  exposed  to  the  air, 
and  is  apt  to  drop  into  the  solution  by  the  l3ag  becoming  wet  and  tearing  at  the  bot- 
tom before  the  strings  are  ready  to  be  cut.  In  conclusion,  we  wish  to  express  our 
hearty  appreciation  of  your  painstaking  care  in  the  instructions  of  the  use  of  this  gas 
and  also  for  your  personal  letters  to  us  with  regard  to  certain  particulars  we  asked  for. 
'"  Yours,  very  truly." 

[Name  not  published  by  request.] 

This  is,  without  doul^t,  the  largest  and  most  complete  test  of  the  gas  ever  made  in 
an  inclosure.  I  should  have  stated  in  the  outset  that,  in  figuring  the  amount  of 
cyanide  used,  I  estimated  it  on  the  basis  of  0.25  gram  per  cubic  foot  of  air  space.  I 
would  not  use  a  weaker  strength  in  a  mill  or  inclosure  of  any  kind. 

In  discussing  these  papers  S.  A.  Forbes,  of  Illinois,  said  that  after  a  season's  experi- 
ence with  fumigation  with  hydrocyanic-acid  gas  and  some  years'  use  of  the  insecticide 
sprays,  both  whale-oil  soap  and  kerosene  mixtures,  he  had  come  to  the  conclusion 
that  none  of  these  measures  can  be  depended  upon  to  exterminate  the  San  Jose  scale 
locally  in  actual  field  practice;  that  he  had  never  promised  to  exterminate  the  scale 
anywhere  or  at  any  time,  but  had  simply  undertaken  to  do  the  best  he  could,  and 
that  recent  insi^ections  of  infested  premises  treated  a  year  ago  by  all  the  methods 
mentioned  showed  that  not  a  single  badly  infested  orchard  had  been  completely 
cleared  of  the  scale.  In  making  hydrocyanic-acid  gas  he  used  one  ounce  of  chem- 
ically pure  cyanide  of  potassium  and  two  fluid  ounces  of  commercial  sulphuric  acid 
with  an  equal  quantity  of  water,  the  above  quantities  being  used  for  each  100  cubic 
feet  of  space.  The  kerosene  mixtures  used  in  his  work  approximated  20  per  cent, 
most  of  them  being  applied  in  the  form  of  a  soap  emulsion  and  diluted  with  a  weak 
solution  of  whale-oil  soap. 

He  thought  that  too  much  had  been  expected  of  our  inspection  system — more  than 
any  such  system  could  possibly  accomplish — but  that  the  system  is  justified  if  it 
results,  as  he  was  sure  it  does  and  must,  in  a  marked  improvement  in  the  condition 
of  nursery  stock  and  the  practical  suppression  and  exclusion  of  the  more  notorious 
nursery  pests.  He  believed  that  anyone  Avho  had  had  even  a  very  limited  experi- 
ence with  inspection  must  have  already  seen  an  improvement  in  the  general  condi- 
tion of  nurseries,  especially  in  the  smaller  and  poorer  ones  having  only  a  limited 
and  largely  local  trade. 

W.  G.  Johnson  said  the  tent  system  was  very  unsatisfactory  on  large  bearing  trees. 
He  said  he  was  not  surprised  at  the  results  in  Illinois,  judging  from  the  account  of 
the  operations  that  had  been  furnished  him  by  the  assistant  who  did  the  work.  He 
further  stated  that  he  had  the  same  experience  when  he  began  fumigating,  and  soon 
found  that  minor  details  that  had  been  overlooked,  and  not  the  gas,  was  responsible 
for  poor  results. 
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H.  T.  Fernald  said  that  they  had  been  quite  successful  using  the  gas  in  greenhouses 
at  Amherst. 

F.  A.  Sirrine,  of  Xew  York,  asked  what  length  of  time  nursery  stock  should  be 
exposed,  to  which  Mr.  Johnson  replied  that  it  depended  on  the  kind  and  condition 
of  the  stock.  June  buds  and  low-grade  peach,  a  light  dose  for  a  short  time,  while 
strongly  dormant,  well-matured  peach  and  other  fruit  trees  would  stand  the  uormal 
dose  for  a  half  to  one  hour  or  longer. 

The  next  paper,  by  G.  B.  King,  of  Massachusetts,  was  read  by  the  secretary,  as 
follows: 

The  Daxger  to  Ameeicax  Hoeticulture  from  the  Ixtroductiox  of  Injurious 

Scale  Insects. 

It  must  be  admitted  that  the  greater  part  of  our  injurious  insects  have  been  intro- 
duced from  abroad,  and  the  object  of  this  paper  is  to  show  some  of  the  more  recently 
discovered  scale  insects  which  have  been  introduced  into  Massachusetts.  Although 
our  list  of  scale  insects  is  larger  than  that  of  any  other  State  or  Territory  in  this 
country,  it  should  Ije  understood  that  a  very  small  portion  of  it  has  been  worked  up. 
Therefore,  when  we  go  into  a  new  locality  we  are  always  sure  to  find  some  new  insect 
hitherto  not  known  to  inhabit  this  State,  or  find  some  of  the  already  described  spe- 
cies from  abroad  previously  not  known  to  inhabit  the  United  States,  and  very  often 
infesting  plants  different  from  thr>se  frrjm  wliich  they  Avere  orioinally  described. 

Take,  for  an  example,  our  native  species  (^Idoi/'i^/jis /''rn'r''^  Fitch,  described  from 
apple,  is  now  known  from  2o  different  food  plants.  I  have  it  fr<:)m  15  in  IMassachu- 
setts  alone.  Again,  take  its  congenial  running  mate,  the  imported  apple-bark  louse 
Mtftila^^pis  ulmi  L.,  syn.  M.  po/i/orurn  Bouche.  originally  described  from  elm  in 
Europe,  is  now  known  from  47  different  food  plants  throughout  the  world.  I  have 
examples  of  this  on  23  food  plants  found  in  Massachusetts.  It  is  therefore  hard  to 
predict  how  a  species  of  recent  introduction  or  newly  discovered  species  are  going 
to  act  in  a  nevr  country  or  locality. 

In  many  cases,  however,  we  do  know  that  they  have  become  very  serious  pests  to 
us.  while  in  their  native  homes  they  were  comparatively  harmless. 

In  my  first  paper,  entitled  ''Contributions  to  the  knowledge  of  the  Coccid^e  of 
Massachusetts."'  a  list  of  13  species  was  given  as  recorded  up  to  January,  1896.  Five 
of  these  were  native,  while  8  were  introduced.  In  my  fourth  paper,  bringing  all  the 
known  species  together  up  to  August,  1899,  we  had  79  species  and  varieties.  Of  these, 
44  were  native  and  35  introduced  species.  Since  then,  just  one  year,  we  have  found 
31  more,  17  of  which  have  been  known  from  other  States  and  10  introduced  species, 
and  some  of  the  latter  Avere  new  to  Xorth  America.  Adding  these  to  our  previously 
published  list,  makes  110  species  of  Coceidre  found  in  Massachusetts,^  with  several 
more  awaiting  study. 

The  following  are  some  of  the  more  recently  discovered  species,  all  found  at  the 
Harvard  Botanical  Gardens,  at  Cambridge,  Mass.:  Lecamuin  ohie  Bern.,  the  well- 
known  black  scale  of  California.  This  was  found  on  a  small  shrub.  I  believe  this 
the  most  northern  locality  in  which  it  has  been  known  to  live  out  of  doors.  Another 
species,  very  closely  allied  to  "o/^'c^,"  was  found  in  the  greenhouse  on  Cycas  re'roJuM 
(not  included  in  the  above  list).  Asjjidiotus  rapfu:  Comst.  was  found  on  Coprosma 
hauerkmn;  Hermirhionc'^/ji^  a^pidistrae  Sign,  on  a  fern  {BaraUio  moordona);  Biaspns 
minimn  Targ. .  on  Ih  ijjn  '/rkntoJi^  from  China;  this  is  new  to  Xorth  America.  Dactylo- 
pius  nips;  Mask.,  ncAv  to  America,  on  an  unknoAvn  plant  in  the  tropical  greenhouse. 
On  the  same  plant  Avas  also  found  Aspidiotus  sp..  neAv  to  Massachusetts,  noAv  in  the 
hands  of  Professor  Cockerell.  Lecanium  tesseUatum  Sign.  Avas  found  plentifully  upon 
15  different  greenhouse  plants,  most  of  Avhich  were  set  out  of  doors  for  the  summer 
months. 

Lecanium  Jietcheri  Ckll.  (a  Xorth  American  species)  Avas  found  on  Thuja  occidentalis 
A'ar.  This  species  was  described  from  Ottawa,  Canada,  in  1893.  Last  spring  I 
received  some  scales  from  Vienna,  labeled  n.  sp.  These  I  haA^e  examined  just  lately, 
and  they  are  identical  Avith  the  L.  fletcheri  received  from  Dr.  Fletcher. 

Aspidioti's  hrittaniriis  XeAA'st.  I  haAX  found  in  abundance  on  holly  at  the  Boston 
Public  Gardens.  This  was  described  from  England  in  1898.  April  of  the  same  year 
it  Avas  found  at  Salem,  Oreg.,  and  this  year,  July  15,  I  found  it  at  Boston,  Mass.  It 
has  been  identified  by  Professor  Cockerell  and  Mr.  Marlatt. 

While  writing  this  paper  I  received  a  visit  from  the  agent  of  one  of  the  largest 


^This  list  at  present,  March  25, 1901,  contains  115  species. 
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ean  : .  "  r        n.r-.-  ,  ■  -  ^  I:  ^-r'.-:::- iliat 

'V       .."a-  iiL-iiced  mic>te;i.  a::;L  :lic  larv;;-  wt-iv  lound 

vng  room  of  the  corporation,  where  there  are  thousands  of 

I  :  -iich  fact?  as  I  have  cited,  what  shoiiLl  l^e  done  to  prevent 

thr  ^'  [-n  of  irJiiriv'ti-  insects  within  our  l"»orLlers?    In  the  writer's 

opi::-  .:  n^  -  '     '  '  '^    '  -    cv  ,;.nt  of  it.  and  that  is  t^:'  estaldish  a  quaran- 

ihxiK^ -       :^  "  :i  >nc>f  an  entom-Ljo-ist.    Fm'thermore.  with 

t':-  n-c  cd  m^a::-      trai>::,  t:  ,.-"::,^  ^-          a  larg^e 

cn      :  -                            Fr:                            I  think. 

-  :         .--^         C-^'_.-_:c:..r  i;Lt-     ■ii.r  wn-i:       -^.^       .  .....ve  some 

-.-ctitain  wndncr  tnc  trets.  plant-,  and  fruits  euming  into  oiu' 


J-  "          c":-'"-  ^-i"-"  c"".  ^_  ^  v-cn-  at  hand  to  prevent 

th-_  .  Idc— achiisetts  has  V>een 

sea:  c:      -  .  :  i  _  .  —  .       n-.  -rh.  wh.:*  lirst  advised 

nif  r  _  \  \  -       ih;  .  i:      :  —rt-n  i^jr  hun  (jur  knijwifigf  of  the  number  of 

tht--                 -  :b>          w. still  bf  as  limited  as  it  is  of  most  of  the 

oth-rr-.    :  ^'b  btrlt*  is  vtt  knuwn. 

Tbc       ;    :  :      ^f  the  section  was  heL:l  at  Wesleyan  Tniversity.  Middletown. 


::n..  Xovember  14,  at  2.30  p.  m..  with  fifteen  membei-s  present.  Chairman  Garman 
Residing. 

A  paper  was  read  by  S.  A.  Forbes,  of  Illinois,  as  follows: 

XUKSERY  IXSPECTIOX  AXD  (JKCHAKD  IxSECTICIDE  WoRK  IX  IlLI>'OIS. 


The  main  ' 
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I  the  Illinijis  hc-rticultm-al  inspection  act  are  tw^, ;  i  Tc'  pre- 
:inati<:*n  in  that  State.  thr';aio-h  the  nursery  tra'le.  ''d  'lan'^err.us 

^  -  • --  ^        -    ;  - -"-nt  the  iniu!'v,  1  \- i::-- n  1  'ant 

r:en  a-  a  ucn—    ;-n-  -  .::o- 
v  -  .       r.^r:.    F-r  the  fi:^-^  ^ :  '\  -  a 
r';:i':'n  is  established,  with  the  ^rate  en:  ^ral 

"  r,  hi- Certificate ':'f  the -u- -"antial  ir-.    _       -  -      -  r:'p- 

-a!;j-:"  /.;-  :::-r        "         nta^i^-ius  di-ea-e-       jjlunr-  naving 
,         -  :  :     -  b  ::;:  which  license  n^j  sales  'jf  such 

.•f  n.a'b-  ■  :  r"-:.:  the  intr^-b.iCtic-n     'liseased  or  infested 

::ic>n  a^en::  -  .::-  :  :  i  blen  to  deliver  anv 


>tate, 
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-r"v  when-' 


renarLi- 


"         -  '         -  a-  b  b;-  -^  -orchards 

-^:^   '  —  :::-n.  :    '  ^  affected 
-    -  \-  -nan.  :b-  b:-n^.--a-,r  to 
" "  ■  -  arv  r    :  r-':ent 

-n:y  ^a  ^  In  .n:er  >bae  n^nice.  nre-erb:>ed 

b^-infectirai  are  ncit  taken  'oy  the  <:>wner.  the 
:bc  -  them  hims-^i.  half       trxy.en-e     the  opera- 
n:e  a:h^r  v-n-  "      -a  _       -  ,     (  )-,;.liards  which 
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•e  treated  bv  tile  ent'jn.-lL'^i.-t  without  charge  to 


'b:a^  -mbarrassed  to  iletermine  just  what  should  be  called  a 
l:cti':'nary  ^lefinitions  of  the  work  being  tisiially  very 
^  -  indefinite.    By  the  Stan-Iar-I  Dictionary  a  nursery  is 
:  a:ees.  shrub-.  ■ 'a:j  plants,  etc.,  are  raised  for  sale  or 

•  ":b  c  rutin-y  FUc::  a  place  where  trees  are  raised,  from 

~    '  -  ^rans]  bnnv  a      ^  n  :-  -v'  a^'e  A'eeetables.  flowering 
ablingor  graftin.  i-w  t'b.^ale. " '  Bnth  these 

::  include  planta  a  _  -      -aa\ll  frint-.  greenhouses. 
\        a  fi.jwerin^  plant-.    Ben._  -n'  aa.v  r^f  the  opinion, 
:  :ae  intentian  of  the  la^v  that  ny.  ^  .-  ry  -  'I  this  kind  sh(:>uld 
nbi  ms}:'-      ^:  T  ,n ,  '     j  tc>  apply  the  term  in  the  sense  in  which 
sed  in  busin  niake  a  distinction  between  the  nursery- 

an'l  the  va_.  a  :  __a  .  a  ^r.  while  recognizing  the  fact,  of  cotn-se, 
ya:ra  n  nv^rin^'  plants  and  some  fi'jrists  sell  nursery  stock.  In 
rr  a  :  ..a.-  -  lefined  as  a  place  where  trees,  shrubs,  and  woody  vines 
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As  a  result  of  our  first  insx^ection,  it  appeared  that  there  were  245  active  commercial 
mirseries  in  the  State. 

Two  forms  of  certificate  were  used,  one  certifying  that  "the  growing  nursery  stock 
and  premises"  of  the  owners  had  been  inspected,  etc.,  and  the  other  that  the 

nursery  stock,  '"Ijearing  this  certificate  and  grown  on  the  premises  of  

had  been  inspected.  It  was  an  especial  advantage  of  the  latter  form  of  certificate 
that  I  could  limit  its  application  to  special  kinds  of  nursery  stock  or  exclude  from 
its  scope  kinds  and  conditions  to  which  serious  exceptions  were  taken.  For  ex&mple, 
using  this  form  of  certificate  I  was  able  to  say  that  it  did  not  ajtply  to  trees  injuri- 
ously infested  by  the  woolly  aphis  or  affected  in  any  degree  with  the  root  or  crown 
gall,  and  as  the  use  of  my  certificate  for  stock  to  which  it  is  not  applicable  is  under 
the  Illinois  law  a  misdemeanor  punishable  l;)y  fine,  the  appearance  of  the  certificate 
on  so  much  as  a  single  tree  showing  the  crown  gall  would  be  jDrima  facie  evidence  of 
the  violation  of  the  law. 

It  is  a  requirement  of  our  inspection  act  that  all  expenses  of  nursery  inspection 
shall  be  paid  by  the  owners  of  the  nurseries,  and  that  the  certificate  shall  n<:)t  issue 
until  such  payment  is  made.  As  the  law  does  not  prescribe  any  method  c.f  distriljut- 
ing  costs  of  insjiecticjn  trips  to  individuals  whose  premises  are  inspecteil.  I  was  oViliged 
to  assess  these  expenses  according  to  my  best  ju'knient  of  v\diat  was  fair  and  just  to 
all  concerned:  and  as  the  trips  of  my  insijectors  were  not  marie  separately  f*jr  the 
purpose  of  inspecting  individual  nurseries,  but  were  general  trips  in  the  course  of 
which  a  large  numlDer  were  visited  in  succession.  I  was  obliged  to  a'inpt  some  plan 
of  division  of  the  total  expense  of  this  c<:)mmon  tri]>.  After  careful  study  of  the 
workings  of  various  p^jssible  plans  the  following  method  was  adopteil:  The  inspec- 
tion reports  auil  Viills  of  expense  of  each  inspector  were  lirought  together  every  two 
weeks,  and  the  total  cost  oi  inspection  for  this  period,  including  the  salary  of  the 
inspector,  was  distriljuted  among  the  nurseries  concerned  in  such  a  manner  that  all 
should  share  eijually  the  cost  uf  tran.-pijrtation  and  some  other  general  expenses, 
while  the  cost  of  suljsistence  and  the  pay  of  the  inspector  were  divided  among  them 
in  proportion  to  the  time  required  for  the  inspection  <  a  .ach  nursery.  Thus,  if 
20  nurseries  were  examined  in  these  two  weeks,  each  was  charged  with  a  twen- 
tieth part  of  the  mere  expense  of  traveling:  and  if  the  time  spent  in  the  inspection 
of  a  given  nursery  was.  say,  a  frirtieth  of  that  spent  in  the  inspection  of  all  of  them; 
then  it  was  further  charged  with  a  fortieth  of  the  salary  and  the  cost  (jf  subsistence 
for  the  two- weeks'  period.  In  this  way  such  expenses  as  had  no  relation  to  the  size 
and  condition  of  the  nursery  Avere  divided  equally:  such  as  had  some  such  relation 
were  divided  proportionally:  and  the  total  cost  of  all  the  trips  was  fully  and  exactly 
provided  for. 

This  scheme  worked,  on  the  whole,  fairly  and  well,  btit  had  one  minor  disadvantage 
in  the  fact  that  it  was  practically  impossil)le  to  make  itemized  statements  t<j  individ- 
ual nurserymen,  since  the  items  would  have  included  a  complete  exhiliit  of  two 
weeks'  expense  of  travel.  i:)ut  few  of  which  it  would  have  Ijeeii  possiljle  f<jr  the  indi- 
vidual nurseryman  in  any  way  to  verify.  Bills  were  consequently  rendered  for  the 
total  sum  due  for  each  inspection,  an  explanation  of  the  method  of  its  <letermination 
being  also  sent  if  any  questions  were  raised,  and  the  account  was  certified  1  ^y  me  offi- 
cially, as  required  hy  law.  It  must  be  admitted,  however,  that  this  method  of  assess- 
ment is  liable  to  aliuse,  since,  under  a  careless  or  unscrupulous  (jfiicer.  it  would  be 
impracticable  to  detect  errors  or  overcharges  except  by  a  systematic  investigation, 
which  the  law  does  not  itself  provide  for.  Either  these  inspection  accounts  should 
be  subject  to  audit  and  approval  lief  ore  they  are  sent  out  to  nurserymen  or  the 
method  of  the  Ohio  law  should  be  adopted,  makiiio'  a  minimum  charge  fur  the  cer- 
tificate, with  additions  according  to  the  time  required  for  the  inspection. 

The  cost  of  the  first  year's  inspection  averaged  85.77  x^er  nursery  for  pay  of  inspect- 
or's time  and  traveling  and  incidental  expenses.  Xo  charges  were  made  against 
nurserymen  for  printing,  general  supervision,  or  clerical  and  other  office  expenses. 
The  cost  of  inspection  was  considerably  reduced  the  second  year,  amounting  only  to 
83.74  per  nursery,  this  reduction  being  due  wholly  to  the  greater  rapidity  with  which 
the  work  could  be  done  with  the  benefit  of  a  year's  exxjerience  and  with  reports  of 
previous  inspections  in  hand. 

An  examination  of  the  inspectors'  reports  with  regard  to  the  occurrence  in  Illinois 
nurseries  of  dangerous  insects  and  contagious  diseases,  the  distribution  of  which  it 
was  the  main  intention  of  the  law  to  ^jrevent,  discloses  some  interesting  and  impor- 
tant facts. 

The  woolly  aphis  was  re^iorted  this  year  as  occurring  in  noticeable  numbers  upon 
the  apple  in  61  of  the  245  nurseries,  the  ratio  of  infested  trees  in  the  various  lots 
ranging  from  1  to  90  per  cent.  This  ratio  was  estimated  at  less  than  5  per  cent  in 
15  of  these  blocks,  at  5  per  cent  in  24,  at  from  6  to  10  per  cent  in  15,  at  from  11  to 
25  per  cent  in  4,  and  at  30  to  90  per  cent  in  8. 
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The  root  rot  of  the  apple  was  detected  in  only  8  nurseries,  and  in  all  but  one  in 
only  insignificant  quantity. 

The  peach-tree  borer  was  reported  in  either  peach  or  plum,  or  both,  from  37  nur- 
series, and  in  ratios  varying  from  2  to  95  per  cent  of  the  trees  subject  to  its  attack. 

The  contagious  and  destructive  but  comparatively  little-known  disease  now  com- 
monly called  crown  gall  was  reported  from  52  nurseries — more  than  20  per  cent  of 
the  whole — as  affecting  from  1  to  100  per  cent  of  certain  blocks  of  apple  stock.  In 
14  of  these  nurseries  less  than  5  per  cent  of  the  trees  in  these  plats  were  so  diseased, 
in  15  of  them  from  5  to  10  per  cent,  in  16  from  15  to  25  per  cent,  in  8  from  40  to  75 
per  cent,  and  in  3  from  90  to  100  per  cent. 

In  all  cases  where  the  crown  gall  has  been  found  in  more  than  purely  insignificant 
ratio  the  inspection  certificate  has  been  withheld  until  the  owner  of  the  nursery 
has  agreed  in  writing  to  destroy  all  the  trees  so  diseased.  Similar  conditions  were 
made  with  regard  to  nurseries  containing  trees  infested  by  the  peach  borer,  and 
those  in  which  more  than  5  per  cent  of  the  trees  in  any  iDlock  or  lot  were  shown  to 
be  seriously  infested  by  the  woolly  aphis.  In  all  such  cases  the  certificate,  when 
linally  issued,  has  been  so  limited  in  writing  as  to  make  unlawful  its  use  for  trees 
affected  by  these  insects  or  this  disease. 

The  detection  of  the  San  Jose  scale  in  one  Illinois  nursery  in  1897  and  its  subse- 
quent extermination  there  were  reported  in  Bulletin  56  of  the  Agricultural  Experi- 
ment Station,  published  in  July,  1899.  As  a  result  of  the  inspections  of  the  past  two 
years  this  insect  has  now  been  found  in  five  other  nurseries,  or  in  six  if  we  include 
in  the  number  a  lot  of  trees  belonging  to  a  dealer  which  had  been  left  over  from  the 
sales  of  previous  years  and  set  out  in  nursery  rows.  One  of  these  nurseries,  occupying 
two  city  blocks,  was  badly  infested  with  the  scale  in  one  part  of  its  area,  but  in  all 
other  cases  the  presence  of  the  insect  was  detected  by  us  while  its  numbers  were  very 
small  and  before  it  had  spread  in  the  nursery  to  any  harmful  extent.  Evidence  of 
the  former  distribution  of  the  scale  to  customers  has  been  found  in  connection  with 
only  two  of  these  nurseries — on  a  few  lots  of  fruit  stock  from  one  of  them  and  on  sin- 
gle shade  trees  set  out  on  city  premises  from  the  other. 

In  all  these  nurseries  I  have  required  the  thorough  destruction  of  everything 
known  to  be  infested,  with  the  single  exception  of  a  block  of  ornamental  trees  in  one 
nursery,  which  have  been  held  out  of  the  market  and  treated,  as  an  experiment,  by 
the  repeated  application  of  insecticide  sprays.  Eurthermore,  all  stock  in  each  infested 
nursery  has  been  quarantined,  and  no  sales  have  been  permitted  until  after  a  thorough 
fumigation  with  hydrocyanic-acid  gas  under  the  direction  of  an  assistant  detailed  for 
the  purpose;  and  if  there  was  reason  to  suppose  that  any  part  of  the  nursery  might 
have  become  obscurely  infested,  such  suspicious  stock  has  been  wholly  withdrawn 
from  the  market  until  its  condition  should  declare  itself  to  the  satisfaction  of  an 
inspector.  It  thus  seems  jjerfectly  certain  that  no  infested  stock  has  gone  out  from 
these  nurseries  under  the  office  certificate.  No  San  Jose  scale  can  now  be  found  in 
any  Illinois  nursery,  with  the  exception  of  a  small  lot  of  stock  in  Sangamon  Count^^ 
remote  from  any  similar  property.  The  owner  is  also  an  orchardist,  and  his  entire 
premises  are  under  strict  prohibitive  quarantine. 

The  principal  original  purpose  of  the  Illinois  law  was  the  detection  of  the  San  Jose 
scale  in  orchards  infested  by  it  and  the  prevention  of  its  further  introduction  and  dis- 
tribution by  way  of  trade.  A  systematic  inspection  of  all  the  orchards  of  the  State 
was  entirely  impracticable,  but  every  means  of  securing  indirect  information  was 
utilized  from  the  time  of  the  first  discovery  of  the  scale  in  the  State  in  September, 
1896.  Much  special  travel  was  also  made  by  office  inspectors  to  points  which  I  had 
reason  to  believe  had  become  infested.  As  an  outcome  of  these  various  methods  of 
inquiry  the  San  Jose  scale  has  been  found  in  44  different  localities,  5  of  which  are 
in  the  northern,  19  in  the  central,  and  20  in  the  southern  section  of  the  State.  Its 
distribution  in  some  localities  has  not  been  fully  delimited,  but  it  is  known  by  us  to 
occur  on  243  farm  premises  and  on  many  town  lots  in  9  villages.  At  10  of  the  44 
points  infested  it  has  been  definitely  exterminated,  leaving  34  at  which  we  know  it 
still  to  occur. 

Our  treatment  of  infested  orchards  began  October  15,  1899,  with  the  fumigation 
method,  and  continued  with  that  method  for  two  months,  by  which  time  it  was 
evident  that  it  was  altogether  too  slow  and  expensive,  as  applied  to  trees  of  all 
varieties  and  ages  in  the  orchards  of  southern  Illinois,  to  enable  us  to  use  our  limited 
appropriations  to  the  best  advantage.  During  the  remainder  of  the  season  our  prin- 
cipal dependence  was  upon  insecticide  spraj^s,  first  of  whale-oil  soap  and  later  of 
the  kerosene  emulsion.  Recent  inspection  of  the  trees  thus  treated  shows  that  none 
of  these  methods  can  be  regarded  as  efficient  for  the  extermination  of  the  scale, 
although  single  trees  here  and  there  had  apparently  been  cleared.  In  occasional 
instances  fumigation  had  evidently  failed  as  a  consequence  of  unfavorable  weather 
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conditions.  The  oiled  canvas  was  not  wholly  impermeable,  and  when  high  winds 
were  blowing  the  charge  of  gas  was  evidently  diluted  by  fresh  air  coming  through 
the  cloth.  Indeed,  a  strong  smell  of  the  gas  could  always  be  perceived  on  the  lee- 
ward side  of  the  tent  under  these  conditions.  In  very  cold  weather  the  moisture 
from  the  evaporating  fluids  used  in  the  liberation  of  the  gas  condensed  on  the  cloth 
and  froze,  so  stiffening  the  tents  that  they  could  be  handled  only  with  great  difficulty 
and  were  easily  torn  or  broken  with  the  breaking  of  their  icy  lining.  The  frequency 
with  which  the  lower  2^art  of  the  trunk  of  an  infested  tree  was  found  well  covered 
with  living  scales  while  nearly  all  higher  up  were  killed  by  the  gas  leads  me  to  suppose 
that  the  gas  is  likely  to  rise  from  the  ground,  concentrating  in  the  upper  part  of  the 
tent,  and  leaving  the  air  in  the  lower  part  of  the  inclosure  insufhciently  charged  with 
the  poison. 

Maiiy  trees  in  the  region  most  extensively  infested  were  altogether  too  large  to 
treat  successfully  by  any  insecticide  method.  Xo  tents  could  cover  them,  and  no 
spraying  operation  could  be  expected  to  reach  all  parts  of  the  surface.  It  was  a  special 
disadvantage  of  insecticide  sprays  that  as  a  rule  the  fruit  buds  of  peach  trees  were 
killed  by  them,  whether  whale-oil  soap  or  kerosene  was  used.  As  the  spray  does  not 
kill  all  the  scales,  it  must  be  repeated  at  occasional  intervals,  and  if  each  application 
has  the  effect  to  destroy  the  crop  of  the  following  year  the  outcome  will  be  decidedly 
discouraging  to  peach  culture  in  the  infested  region.  It  is  much  to  be  hoped  that  an 
insecticide  method  may  ])e  devised,  neither  too  expensive  nor  too  cumbersome  for 
use  by  the  ordinary  horticulturist,  which  will  destroy  the  San  Jose  scale  without 
injury  to  peach  buds.  In  consequence  of  our  experience,  and  desiring  to  use  the 
remainder  of  the  funds  availalile  for  this  work  to  the  very  best  advantage,  my  assist- 
ants now  in  the  tield  are  depending  almost  wholly  upon  a  mixture  of  20  per  cent  of 
kerosene  with  water,  applied  by  means  of  a  mechanical-mixture  pump. 

An  indirect  result  of  our  inspection  operations  was  the  discovery  of  the  peach  yel- 
lows in  southern  Illinois,  in  and  about  Duc[Uoin,  in  Perry  County,  a  locality  where 
it  seems  to  have  been  estal,>]ished  for  eight  or  ten  years.  It  has  been  detected  in 
some  twenty  orchards,  distributed  over  an  area  15  miles  long  by  14  wide. 

The  general  results  of  the  operation  of  the  Illinois  law  may  be  briefly  summarized 
as  follows: 

As  a  consequence  of  the  annual  inspection  of  nursery  stock,  followed  as  it  has  been 
by  critical  observations  from  this  othce  in  all  cases  rec[uiring  them,  a  rapid  improve- 
ment in  the  condition  of  Illinois  nurseries  is  manifest,  especially  in  those  parts  of 
the  State  where  the  same  region  was  covered  both  years  by  the  same  inspector. 
Insects  found  too  generally  prevalent  on  the  first  inspection  have  largely  disappeared 
from  nurseries,  old  and  worthless  stock  has  been  cleared  out  and  destroyed,  and  evi- 
dences of  greater  care  in  management  are  generally  noticeal3le. 

The  detection  of  the  San  Jose  scale  in  six  of  these  nurseries  and  its  complete 
destruction  there  l^efore  it  had  been  disseminated  to  any  serious  extent,  and  the 
discovery  of  the  crown  gall  as  an  important  nursery  pest  much  too  prevalent 
in  many  comparatively  small  and  neglected  nurseries,  are  also  notable  benefits 
resulting  from  this  inspection.  Furthermore,  the  accumulation  of  a  very  large 
amount  of  information  with  regard  to  the  common  insects  of  the  nurseries,  those 
injurious  to  the  property  of  the  nurseryman  rather  than  to  that  of  his  customer,  will 
enable  me  to  prepare  a  particularly  valuable  article  on  the  subject  of  nursery  pests. 

The  supervision  of  importations  of  nursery  stock  which  the  law  has  required  has 
imdoubtedly  prevented  in  great  measure  the  introduction  into  the  State  of  worthless 
and  infested  trees.  As  long  as  Illinois  had  no  such  law  it  was  certain  to  be  the 
dumping  ground  of  unprincipled  dealers  anxious  to  free  themselves  of  dangerous  or 
suspicious  property  which  they  were  unable  to  sell  in  States  protected  by  restrictive 
legislation.  It  should  further  be  noticed  that  a  law  of  this  kind  has  now  become  prac- 
tically necessary  to  the  nurseryman  if  he  does  business  outside  of  his  own  State,  since 
without  inspection  and  an  otficial  certificate  thereof  his  products  are  excluded  from 
most  of  the  best  markets  of  the  country. 

Our  inspection  of  orchards  with  reference  to  the  San  Jose  scale  has  resulted  in 
an  early  discovery  of  this  insect  in  many  localities  where  it  would  otherwise  have 
remained  unnoticed  until  it  had  spread  extensively  and  done  great  and  irremediable 
harm.  Although  the  places  are  but  few  in  which  the  scale  has  been  completely 
obliterated  by  our  insecticide  work,  yet  it  has  been  brought  under  the  control  of  the 
owners  of  infested  premises  in  a  large  number  of  such  places,  and  fruit  growers  in 
several  counties  have  been  fully  informed,  both  by  instruction  and  by  demonstration 
in  the  field,  with  respect  to  the  methods  of  procedure  necessary  to  protect  their  prop- 
erty henceforth.  ]\Iucli  valuable  practical  information  has  also  been  obtained  in 
the  course  of  our  extensive  field  operations  with  respect  to  practicable  and  economic 
methods  of  procedure  and  the  objects  we  may  hope  to  accomplish  in  a  contest  with 
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this  insect.  Fortunately  it  appears  that  the  simplest  and  cheapest  methods  with 
insecticides  nio.-t  easily  oljtained  are  as  effective  in  practical  work  as  those  most 
expensive  in  equipment,  lalxjr,  and  material. 

J.  B.  Smith,  of  Xew  Jersey,  then  read  the  following  2)aper: 

TsoTEs  ox  Crtde  PETROLp:rM  Axn  ITS  Efp^ects  rpox  Plaxts  aj^d  Ixsects. 

Contrary  to  the  testimony  that  has  been  given  by  a  number  of  others,  crude 
petroleum  has  never  in  my  hands  injured  a  single  tree  of  any  kind  to  any  notable 
extent.  In  saying  this  I  do  not  mean  in  any  way  to  discredit  what  others  have 
said;  simply  to  call  attention  to  the  fact  that  there  njay  have  Ix  en  differeiices  in 
circumstances,  or  in  the  material  used,  that  have  contribute<l  t<>  the  good  or  the  bad 
result,  as  the  case  may  l  )e. 

The  material  used  ])y  me  has  had  a  specific  gravity  uf  43"  on  the  Beaume  oil  scale, 
and  I  have  used  this  undiluted  and  liberally  at  all  seasons,  of  the  year.  I  do  not 
recommend  it  fo]'  summer  api>lications,  and  liax  e  so  wi-itten.  If  used  A\'hen  the  trees 
are  dormant,  and  in  any  reasonable  way,  I  do  not  tliink  tiiat  it  will  harm  trees  of 
any  kind.  I  have  never  succeeded  in  killing  a  tree  V)y  its  use.  I  have  succeeded  in 
killing  fruit  buds  on  ])each,  and  to  some  extent  on  ])ear,  where  I  set  out  with  the 
delil)erate  intention  of  dr>ing  this.  On  one  ])each  tree  I  i)aiDted  every  bud  indivi- 
dually, and  kille^l  all  ])ut  one;  ])ut  I  did  not  hai-m  even  a  single  leaf  bud,  and  at  the 
end  of  tlie  season  the  tree  is  in  as  good  api)arent  coiidition  a^  any  r)thers  on  the 
place,  witli  a  heavy  set  of  fruit  1)nds  for  Jiext  year.  TIh^  best  1  con  Id  do  on  a  Japan 
Golden  Russet  pear  tree  was  to  kill  about  oO  ])er  cent  of  the  bnds  by  ])ainting.  In 
spraying  a  peach  tree  I  lia\'e  succeeded  in  killing  a  ])eTcentage  of  the  buds,  leaving 
enough  remaining  for  a  crop.  I  lia\'(^  sprayed  at  all  time-,  from  the  tree  hardly  dor- 
mant to  when  l)uds  were  opening.  I  spi'ayed  a  peach  ti'ee  \A  he]i  the  blossoms  vrere  just 
opening.  Very  little  fruit  set  upr)n  tin's  tree  and  the  blossoms  ^vere  a])parently  infertile. 
Whether  this  was  due  to  the  effect  of  the  oil  or  to  the  fact  tliat  l)ees  did  not  visit  the 
oily  tree  I  am  unfortunately  unable  to  say.  I  <iid  not  realize  early  enough  the 
importance  of  the  ])oint  and  did  not  watch  clo.-ely  euoiiodi.  It  is  certain  tliat,  whereas 
the  flowers  ot  a  neighl)oring  tree,  which  had  been  untreated  were  full  of  bees,  none 
were  seen  on  the  tree  which  had  Ijeen  sprayed.  I  assumed  that  the  odor  of  the  oil 
kept  them  off.  It  may  be,  however,  that  the  oil  destroyed  the  essential  organs  of 
the  flower  and  thus  killed  it. 

What  is  nominally  known  as  crude  oil  has  killed  trees  in  Xew  Jersey  in  some  cases; 
l)ut  so  far  as  investigated  the  oil  has  always  been  found  to  be  much  heavier  than  that 
emi)l(jyed  by  me.  The  i)ractical  result  is  that  an  oil  tit  for  insecticide  purposes,  if 
to  be  used  tmdiluted,  must  have  a  specific  gravity  of  at  least  43°.  This  is  for  oils 
having  a  paraffin  base.  Injury  that  is  caused  by  oil  seems,  as  nearly  as  I  can  make 
out,  to  be  due  to  the  penetration  of  tlie  vaseline.  R(jughly  speaking,  we  have  in  crude 
petroleum  the  lighter  and  heavier  naphthas,  a  heavy  wax  or  paraffin,  and  a  lighter 
greasy  sul:)stance  or  vaseline.  The  paraffin  does  not  penetrate  and  remains  in  the 
form  of  a  coating  on  the  outside  of  a  tree.  The  lighter  naphthas  penetrate  all  dry 
absorljent  inaterial  almost  at  once  and  then  disappear.  The  heavier  naphthas  follow 
soon  after,  leaving  the  vaseline  and  paraffin.  Vaseline  never  dries  up.  It  thins  a 
little  under  heat  and  it  will  penetrate  any  dry  substance  and  keej)  on  penetrating 
until  it  is  entirely  absorbed.  The  paraffin  hinders  this  penetration  to  some  extent 
and  holds  the  vaseline.  If  an  excess  of  vaseline  lodges  on  or  behind  a  bud  it  will 
jjenetrate  into  the  plant  tissue  and  keep  on  until  it  is  all  absorbed.  It  is  in  that  way 
that  injury  is  caused.  A  heavy  oil  is  one  that  contains  an  excess  of  vaseline  or  paraffin. 
If  it  is  paraffin  it  does  not  matter  so  much.  If  it  is  vaseline  the  oil  becomes  danger- 
ous. Some  oils  that  have  been  used  were  said  to  be  crurle,  Avith  the  wax  out.  This 
means  that  the  paraffin  had  been  taken  away,  leaving  the  vaseline,  and  the  results 
were  fatal  in  most  instances.  I  have  used  such  an  oil  having  a  specific  gravity  of  35° 
and  killed  peach  and  cherry  where  it  was  applied.  I  think  if  we  realize  the  manner 
in  which  the  oil  acts  we  can  use  it  safely,  and  it  is  certainly  the  most  effective  mate- 
rial that  has  ever  been  applied  as  against  this  jjernicious  scale. 

C.  W.  Woodworth  said  they  had  apparently  all  grades  of  oil  in  California  and  got 
all  kinds  of  results. 

J.  B.  Smith  said  California  oils  would  have  to  be  tested  on  their  own  merit. 

S.  A.  Forbes  called  attention  to  injury  to  trees  by  insects  after  oil  had  been  used, 
referring  particularly  to  the  attacks  of  Scolytus  rugnlosus. 

W.  G.  Johnson  stated  the  same  injury  had  been  seen  in  Maryland,  especially  on 
peach  trees.    In  some  cases  where  a  single  limb  on  a  tree  had  been  killed  by  a  blast 
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of  oil  the  fruit  bark  beetle  invariably  attacked  it.  This  Avas  considered  a  natural 
result,  as  S.  rur/idosus  does  not  as  a  rule  attack  a  perfectly  healthy  and  normal  tree. 
If  a  tree  is  injured  from  any  cause  whatsoever,  this  insect  usually  attacks  it. 

Mr.  Woodworth  asked  if  any  definite  work  had  been  done  on  the  effect  of  tlie  oil 
on  protoplasm  and  cell  tissues. 

Mr.  Smith  said  vaseline  Avould  penetrate  the  wood  and  cells  if  there  was  the  least 
rupture  of  the  bark. 

F,  A.  Sirrine,  of  ^ew  York,  read  the  two  following  jmpers: 

A  LrpTLE- Known  AsPARA(irs  Pest. 
Agronufzd  simplcv  Loew 

During  the  fall  of  1896,  while  examining  asparagus  fields  for  asparagus  rust,  Mr. 
F.  C.  Stewart  and  myself  found  puparia  beneath  the  bark  of  many  of  the  asparagus 
stems.  These  puparia  were  usually  found  in  the  portion  of  the  stem  which  was 
below  the  surface  of  the  ground.  When  they  occurred  in  portions  above  the  surface, 
they  were  always  near  enough  to  the  ground  to  remain  moist  and  not  dry  out  Math 
the  drying  of  the  stems. 

An  attempt  to  rear  the  adults  was  made  at  the  time  the  puparia  were  found,  but  the 
stems  were  allowed  to  become  dry,  and  no  adults  were  obtained.  By  collecting  the 
old  stems  in  early  spring  I  have  since  succeeded  in  rearing  the  adult  tly.  This  has 
been  determined  for  me  by  Mr.  Coquillett  as  Atjroiniizn  sin(j,h'j\ 

As  far  as  life  history  has  been  traced,  the  adult  flies  issue  from  puparia  about  June  1. 
A  fairly  distinct  second  brood  occurs  in  August,  after  which  adult  flies,  maggots,  and 
puparia  can  be  found  until  late  in  October.  Later,  only  puparia  are  found.  Although 
not  definitely  proven  by  field  observations,  it  would  appear  that  not  all  the  puparia 
of  the  first  brood  issue  as  adults  the  same  season,  many  apparently  remaining  dor- 
mant until  the  following  spring.  The  eggs  have  not  been  found,  but  the  mines 
which  the  larvtC  make  indicate  that  they  are  generally  deposited  behind  the  leaf 
bracts  of  the  plants. 

It  is  impossible  to  estimate  the  amount  of  damage  done  l)y  this  pest.  It  is  doubt- 
ful if  it  ever  does  damage  enough  to  be  of  much  importance  economically. 

A  Power  Sprayer  for  Aspara(;us. 

One  of  the  principal  disadvantages  in  the  spraying  of  asj^aragus  is  the  difficulty  of 
treating  such  a  plant,  combined  with  the  lack  of  suitable  machinery  for  doing  the 
work  on  a  large  scale.  This,  together  with  the  results  from  spraying  which  some 
have  obtained,  has  all  led  to  the  general  conclusion  that  but  little  can  be  done  along 
this  line  toward  checking  the  ravages  of  the  asparagus  rust. 

In  our  work  on  asparagus  rust  on  Long  Island  it  was  found  impossible  to  do  the 
work  thoroughly  by  hand  machinery.  The  lack  of  thoroughness  did  not  result  from 
carelessness  on  the  part  of  workmen,  but  from  the  impossibility  of  reaching  all  parts 
of  a  heavy  growth  of  asparagus  by  hand  machinery.  Some  parts  w^ould  be  drenclied 
until  the  liquid  would  not  adhere  to  the  smooth  foliage,  while  other  parts  of  the 
plant  would  not  be  reached  at  all.  Furthermore,  the  materials  and  time  required  to 
do  the  work  with  hand  machinery  made  the  spraying  of  asparagus  expensive.  It 
was  decided  to  attempt  the  building  of  a  machine  wdiich  would  not  only  do  the  work 
more  thoroughly  than  could  be  done  by  hand,  but  also  more  expeditiously.  The 
work  wdiich  had  been  done  by  hand  machinery  convinced  us  that  it  would  be  neces- 
sary to  construct  a  machine  to  carry  250  to  300  gallons  of  liquid  in  order  to  save  time 
and  make  any  headway.  AVith  these  facts  in  view  a  machine  was  constructed  with- 
out reference  to  unwieldiness  or  cost.  The  result  was  the  construction  of  a  power 
machine  with  arched  axles  to  straddle  one  row  without  injury  to  the  asparagus,  car- 
rying 250  gallons  of  liquid  and  spraying  two  rows  at  a  time.  It  is  fitted  with  not 
only  an  adjustable  nozzle  carrier,  carrying  twenty-four  nozzles,  but  also  an  adjustable 
lifter  or  rake  for  handling  the  asparagus. 

The  carrier  is  made  so  that  it  can  be  adjusted  to  spray  rows  set  from  4  to  7  feet 
apart.  The  carrier  has  four  arms  hung  at  the  center  so  they  can  be  swung  with  a 
shear  motion.  Each  arm  also  has  two  telescoping  joints,  hence  are  adjustable  for 
varying  heights  and  widths  of  rows.  Each  arm  carries  four  nozzles — two  at  each 
end.  Each  nozzle  is  connected  to  the  arm  by  means  of  a  ground  union  and  a  short 
elbow.  This  not  only  allow^s  of  the  nozzle  being  set  at  any  angle,  but  also  allows  it 
to  turn  when  caught  instead  of  breaking  or  bending  the  arm.  Only  two  styles  of 
joints  are  used  in  the  carrier — namely,  telescoping  and  union  joints.    These  are  so 
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combined  that  they  form  a  universal  joint.  The  carrier  and  hfters  are  not  only 
adjustable,  but  are  also  provided  with  brakes  for  lifting  them  above  the  asparagus 
when  desirable. 

A  triplex  pump,  making  50  revolutions  per  minute,  is  used  to  supply  the  carrier 
with  liquid  and  give  the  required  pressure.  As  constructed,  the  pump  was  geared 
l:)ack  1  to  5.  The  gearing  was  removed  and  a  small  sprocket  wheel  attached  directly 
to  the  crank  shaft.  The  latter  connects  indirectly,  by  means  of  chains  and  other 
sprocket  wheels,  to  a  sprocket  attached  to  the  left  rear  wheel. 

Standard  sizes  of  connections  and  piping  were  used  not  only  in  the  carrier,  but  also 
in  connecting  pump  to  tank  and  to  carrier. 

In  the  absence  of  the  author,  the  chair  asked  the  secretary  to  read  the  following; 
pajjer  prepared  by  H.  A.  Gossard.  of  Florida: 

Economic  Entomology  ix  Florida. 

While  not  all  college  and  station  entomologists  would  freely  choose  to  add  the 
often  i^erplexing  duties  of  inspection  to  their  regular  work,  it  seems  to  be  the 
accepted  judgment  of  the  pu1)lic,  as  well  as  of  the  entomological  fraternity,  that  by 
so  doing  they  render  a  valuable  public  service,  and  certain  it  is  that  they  are  prac- 
tically compelled  to  assume  such  duties  if  they  are  to  keep  their  hold  upon  their  con- 
stituencies. An  inspector  acting  voluntarily,  as  in  Florida,  enjoys  larger  freedom  of 
action  in  some  respects  than  would  l)e  the  case  if  he  were  charged  with  the  execu- 
tion of  a  special  law  prescribing  set  rules  and  regulations,  while  from  another  point 
of  view  his  individual  responsibilities  are  at  the  same  time  greatly  increased,  since 
lie  nuist  exercise  prerogatives  legislative,  judicial,  and  executive,  without  having  the 
backing  of  a  legislature  or  horticultural  board.  He  may  prescribe  the  conditions  uj^on 
whicli  he  will  issue  a  certificate,  but  except  as  he  is  able  to  force  compliance  with 
his  conditions  because  of  the  volume  and  value  of  the  certified  business  done  by  the 
respective  nurseries,  or  because  of  the  fear  of  publicity  that  he  might  give  to  danger- 
ous stock,  he  is  powerless  to  compel  the  destruction  of  pests  either  upon  or  adjacent 
to  the  nurseryman's  premises.  Xo  difficulty  is  likely  to  follow  the  finding  of  pesta 
upon  the  premises  of  a  nurseryman  who  has  requested  an  inspection,  since  he  will 
almost  invarial)ly  understand  his  interests  sufficiently  well  to  wish  their  extermina- 
tion even  more  heartily  than  the  inspector;  but  when  his  stock  is  menaced  from  out- 
side sources  the  problem  is  not  always  easy,  though  it  may  sometimes  be  met  by  his 
inducing  the  owners  of  infested  material  to  destroy  it  by  offering  to  furnish  them 
healthy  goods  at  greatly  reduced  prices  or  as  a  donation.  A  small  nursery  with 
much  infested  material  in  its  neighborhood  might  find  the  cost  of  putting  itself  into 
reasonably  safe  condition  a  very  burdensome  outlay. 

No  certificates  are  issued  to  Florida  growers  of  eithej  nursery  or  greenhouse  stock 
without  their  having  approved  fumigatoriums  or  greenhouses  so  constructed  that 
they  may  be  rendered  practically  gastight,  and  in  all  suspicious  localities  all  stock  of 
every  description  sold,  shipped,  or  transferred  must  be  carefully  fumigated  before  it 
leaves  the  nursery  grounds.  All  certified  nurserymen  are  required  to  fumigate  all 
untreated  stock  received  by  them  before  setting  it  out,  and  careful  attention  is  given 
to  the  clearing  off  of  all  blocks  of  stock  that  have  been  in  the  ground  for  more  than 
two  years. 

As  an  illustration  of  the  value  of  inspecti(jn  work,  I  may  cite  an  instance  in  which 
one  of  our  Florida  nurserymen  requested  an  inspection  after  having  permitted  two 
years  to  pass  since  his  last  examination.  After  inquiring  as  to  where  he  purchased 
his  budwood,  and  knowing  it  to  l^e  from  a  suspicious  source,  I  scrutinized  it  closely, 
finding  two  among  about  twenty  peach  trees  closely  planted  in  nursery  row  Avith 
interlacing  branches,  and  all  having  been  used  for  budding  purposes  earlier  in  the 
season,  infested  with  San  Jose  scale,  though  so  spai-sely  that  I  would  almost  certainly 
have  overlooked  it  if  my  previous  knowledge  of  the  nursery  from  which  it  came 
about  nine  months  earlier  had  not  impelled  me  to  give  the  minutest  attention  to  the 
examination.  The  entn-e  lot  of  l)udwood  with  other  stock  immediately  adjacent  to 
it  and  all  stock  budded  from  the  two  infested  trees  was  at  once  dug  up  and  burned, 
apparently  resulting  in  the  perfect  extermination  of  the  pest  in  its  incipiency.  since 
no  indication  of  it  could  be  found  at  my  last  visit,  one  year  after  the  discovery.  The 
owner  of  this  nursery  believes  in  annual  inspections. 

As  an  illustration  of  my  statement  that  the  voluntary  inspector  is  sometimes  obliged 
to  face  unpleasant  responsibilities,  the  following  question  seems  certain  to  face  thei| 
Florida  entomologist  sooner  or  later:  "'Shall  a  certificate  be  issued  to  a  nurserymanJ 
having  white  fly  either  upon  his  premises  or  in  his  neighborhood?"    White  fly,M 
Aleyrodes  citri,  one  of  the  worst  and  at  the  same  time  one  of  the  most  uncontrollablej 
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pests  known  in  Florida,  is  gradually  extending  its  distribution  throughout  the  citrus 
belt.  It  has  long  been  on  the  west  coast,  in  south  and  central  Florida,  and  is  now 
reliably  reported  to  he  established  on  the  east  coast,  though  I  have  not  received 
specimens  from  there.  It  occurred  at  one  time  at  several  points  in  the  northern  part 
of  the  State,  but  retreated  southward  with  the  oranges  and  is  scarcely,  if  at  all, 
observed  in  its  old  haunts  in  the  uj^per  portion  of  Florida. 

A  number  of  nurseries  are  located  in  southern  Florida,  and  it  seems  certain  that  if 
white  fly  is  not  now  present  in  them,  that  it  must  eventually  reach  them  all.  Under 
present  conditions  certificates  are  issued  to  Florida  nurserymen  for  the  primary  pur- 
pose of  enal)ling  them  to  meet  the  requirements  of  other  States,  and  since,  with  the 
exceptions  of  Louisiana  and  California,  none  of  the  other  States  grow  citrus  plants  to 
any  extent,  it  may  be  doubted  if  white  fly  would  be  a  serious  economic  insect  in  their 
territories  or  if,  indeed,  it  coukl  live  in  them  at  all :  and,  futhermore.  since  the  Florida 
lawmakers  have  x^ractically  said  through  their  past  three  sessions  that  quarantine 
work  is  considered  neither  necessary  nor  desirable,  it  may  be  somewhat  of  a  question 
as  ti.)  whether  a  certificate  should  or  should  not  be  issued  to  nurserymen  in  white- 
fly  neighborhoods,  the  ifisects  not  being  listed  outside  of  the  State  as  pests,  though 
there  can  be  no  doubt  that  they  would  be  considered  unquestionaljle  pests  in  all 
citrus-growing  districts.  If  they  are  not  objected  to  outside  of  Florida,  a  nursery- 
man might  feel  that  the  entomologist  was  assuming  an  unwarranted  legislative  pre- 
rogative in  refusing  to  give  him  a  certificate  upon  gr<junds  considered  insufiicient  to 
warrant  action  on  the  part  of  the  State  legislature,  and  at  the  same  time  a  very  intel- 
ligent contingent  of  the  Florida  public  might  have  serious  objections  to  a  certificate 
being  issued  to  him  under  such  circumstances.  To  furnish  a  certificate  that  might 
be  used  outside  of  the  State,  but  forbid  i en  for  use  in  the  State,  w<juld  be  one  way 
out  of  the  difficulty,  yet,  in  many  respects,  an  undesirable  way,  tending  to  add  to  the 
confusion  that  already  exists  from  lack  of  uniform  practices  in  granting  certificates. 

It  may  be  further  observed  that  it  is  not  clear  that  repressive  measures  would 
greatly  retard  its  spread  in  any  districts  beLjw  the  line  of  severe  frost.  The  adults 
of  both  sexes  being  Avinged,  buggy  tops,  railway  coaches,  and  various  other  means 
of  carriage  serve  to  distribute  them,  perhaps  even  more  rapidly  than  s.-ales  are  scat- 
tered. Xursery  stock  with  infested  leaves,  after  l^eing  defoliated  and  fumigated, 
might  be  reasonably  safe,  but  I  am  not  sure  that  it  would  be  so.  A  gentleman,  who 
to  my  personal  knowledge  is  acquainted  with  and  able  to  recognize  white  fly,  related 
to  me  that  he  once  or(;lered  some  orange  or  grape-fruit  l)uds  from  s<juthern  Florida 
and  found  the  interstices  between  the  bud  scales  filled  with  Avhite  fly  pupce.  thus 
contradicting  a  prevalent  opinion  that  the  insects  occur  only  on  the  leaves.  If  this 
observation  was  correct,  as  I  believe  it  to  have  been,  it  will  reqifire  some  experi- 
mentation to  determine  whether  hydrocyanic-acid  gas,  use<l  at  the  maximum  strength 
that  btids  are  able  to  stand  without  injury,  is  fatal  to  such  sheltered  pupa?. 

If  correct  repressive  practices  can  be  devised,  suited  to  the  characteristics  of  the 
respective  species,  it  would  seem  that  four  insects  occurring  in  Florida  are  of  enough 
importance  to  be  recognized  by  law  as  pests,  viz:  San  Jose  scale,  A>^pid'iotii$  pei'/uciosus; 
West  Indian  scale,  Diaspis  anu/r/daJi;  cottony  cttshion  scale,  Ic'irr/a  p/irr-lnsi;  white 
fly,  AIe;/rodes  citri;  to  which  AspidijAi's  j^iglnns  rpgia  and  Aspidioi"^  fnrhrs^  may.  per- 
haps, be  added.  Of  these,  white  fly  is  probaV)ly  the  most  important  and  most 
uncuntrullable,  with  San  Jose  scale  and  West  Indian  scale  close  seconds. 

SOME   ICERYA  HISTORY. 

This  pest  seems  to  have  found  its  way  into  Florida  through  a  curious  accident.  In 
1893  a  firm  of  nurserymen  at  Keene,  Fla.,  addressed  an  inquiry  to  some  parties 
in  California  inquiring  about  the  merits  of  the  ladybug,  XryrhiR  cardinfdis.  and  ag 
to  the  i^ossibilities  of  its  ]3roving  useful  against  some  of  our  common  Florida  scales. 
These  nurserymen  affirm  that  they  did  not  request  that  any  ladybugs  l^e  sent, 
l>ut  merely  inquired  about  them.  However,  their  correspondent  packed  up  a 
numljer  of  ladybugs  and  also  inclosed  some  of  the  scale  for  the  purpose  of  supply- 
ing food  for  the  ladybugs  on  their  journey.  The  firm  say  further  that  they  were 
not  notified  that  the  scale  had  been  inclosed,  and  having  no  knowledge  of  the  fact 
that  the  ladybugs  would  feed  upon  no  other  material  than  this  scale,  were  entirely 
unsuspicious  of  danger:  so.  after  turning  the  ladybugs  loose,  they  iniK^cently  left 
the  box  in  which  the  ladybugs  were  received  in  the  neighborhood  of  one  of  their 
grape-fruit  trees,  and  as  a  consequence  they  found  this  and  some  of  the  adjacent  trees 
infested  with  the  scale  a  few  months  later.'  "When  specimens  of  the  scale  were  sent 
by  the  firm  to  the  United  States  Department  of  Agricultm-e  for  identification,^  Mr, 
H.  G.  Hubbard  was  sent  to  Keene  to  investigate  and  advise  with  the  owners  of  the 
infested  grove.    The  infested  trees  were  cut  down  and  burned  and  all  suspicioud 
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Stock  was  treated  in  the  same  manner.  However,  the  scale  was  present  m  large 
nmnoers  a  few  months  later,  and  Professor  Eolfs,  then  of  the  Florida  Station,  paid  a 
visit  to  the  locality  and  repeated  the  processes  of  burning  and  destruction.  All 
ground  on  which  the  insect  was  suspected  to  be  present  was  covered  with  straw, 
chips,  and  litter,  the  whole  treated  liberally  with  kerosene,  and  set  on  fire.  Xolh- 
ing  further  was  heard  of  the  scale  in  Florida  until  November  1898,  when  Dr.  Howard 
was  informed  that  it  was  again  in  evidence  at  Clearwater  Harbor,  about  2  miles 
from  the  place  where  it  originally  appeared.  Mr.  Hubbard,  residing  at  Crescent 
City.  Fla..  received  similar  information.  These  letters  were  referred  to  the  Florida 
Sta'tifjii.  and  an  investigation  of  the  infested  district  was  made  by  the  writer.  I 
heard  a  >tatement  to  the  effect  that  a  dealer  in  nursery  stock  had  brought  some  Cali- 
fornia stuff  to  Clearwater  sometime  about  1895,  ancl  had  heeled  it  in  in  the  grove 
which  Avas  found  to  l>e  must  Vjadly  infested,  and  this  possibly  may  account  for  the 
outbreak  of  Icerya  without  reference  to  the  introduction  first  mentioned,  though  we 
are  inclined  to  think  from  the  surroundings  that  it  has  been  present  since  1893.  The 
insect  spreads  with  considerable  rapidity,  and  during  the  summer  of  1899  extended 
its  distribution  from  the  original  20  to  30  acres  to  which  it  seemed  to  be  confined  at 
the  time  of  my  first  examination,  until  it  included  groves  6  or  7  miles  from  town. 
It  was  greatly  reduced  in  numbers  during  July,  August,  and  September  by  a  fungus 
disease  and  native  predaceous  insects,  only  a  few  remaining  by  winter  time.  It  com- 
menced to  replenish  in  December  and  reached  a  maximum  again  in  June,  1900,  at 
this  time  seriously  threatening  the  life  of  some  groves,  and  having  extended  its  dis- 
tribution so  as  to  include  one-third  or  possibly  half  of  the  groves  within  a  radius  of 
6  or  7  miles  from  Clearwater. 

An  attempt  was  made  to  colonize  the  Xovius  during  the  summer  of  1899,  but  it  was 
apparently  unsuccessful.  Somewhere  between  two  dozen  and  thirty  insects  were 
hatched  from  California  shipments  and  kept  under  observation  until  they  were 
observed  to  have  copulated,  when  they  were  confined  upon  limbs,  thickly  infested  with 
Icerya,  in  large  canvas  sacks  for  from  twelve  to  twenty-four  hours  to  insure  the  deposi- 
tion of  their  eggs,  after  which  the  sacks  were  removed  and  the  beetles  were  given  the 
freedom  of  the  grove.  Within  two  or  three  weeks  from  the  time  the  insects  were  loosed 
a  fungus  disease,  determined  l)y  Mr.  Ernest  Bessey  to  belong  in  the  family  Phy- 
matasporae,  struck  the  scales,  and  immediately  following  a  flood  of  rain  on  the  12th  of 
July  I  estimated  that  fully  95  per  cent  of  them  had  perished  during  the  preceding 
seventy-two  hours;  probably  not  onescaleout  of  1,000  was  living  upon  these  trees  three 
weeks  later,  and  like  conditions  prevailed,  though  in  less  degree,  over  the  entire 
grove.  Whatever  ladybug  larvae  may  have  been  present  in  the  grove  must  have  i3er- 
ished  with  the  scale,  at  least  no  ladybugs  ever  made  their  appearance. 

One  of  the  residents  of  Clearwater  succeeded  in  getting  a  consignment  from  the 
county  board  of  horticulture  at  San  Diego,  Cal.,  about  the  middle  of  April,  and  the 
bugs  were  turned  loose  upon  an  infested  tree  in  accordance  with  the  instructions 
received  along  with  the  insects.  While  no  explanation  for  their  failure  to  propa- 
gate can  be  given,  no  subsequent  trace  of  them  could  ever  be  found.  It  is  possible 
that  they  were  not  wasted,  but  that  their  progeny  became  mixed  with  that  of  later 
importations  of  bugs  colonized  at  no  great  distance  from  them,  though  we  have  no 
evidence  to  suggest  such  a  probability.  Three  colonies  of  the  insects  were  sent  to 
Clearwater  by  Mr.  Craw,  of  the  California  State  board  of  horticulture,  under  date  of 
May  28,  1900.  One  of  them  was  sent  to  Mr.  Thomson  at  my  request,  the  other  two 
being  sent  to  Mr.  Markley,  by  request  of  his  brother,  who  resides  in  California.  'Sir. 
Thomson  was  instructed  to  have  an  infested  tree  tented  with  cheese  cloth  for  the 
reception  of  the  insects  upon  their  arrival,  as  previous  experience  in  putting  bugs 
upon  unenclosed  trees  had  failed  to  give  satisfactory  results.  Mr.  Markley,  after  confer- 
ring with  Mr.  Thomson,  adopted  the  same  plan,  using  canvas  instead  of  cheese  cloth. 
One  of  his  colonies  was  placed  upon  a  tree  standing  in  his  yard  in  Clearwater,  and  the 
other  was  sent  to  the  grove  of  Mr.  William  McMullen,  about  7  miles  from  town. 
The  rainy  season  sets  in  at  about  this  time,  and  fearing  another  onslaught  of  fungus, 
we  wrote  to  Mr.  Thomson  about  ten  days  after  his  receiving  the  insects,  giving  him 
instructions  to  remove  the  tent  and  give  them  the  freedom  of  the  grove.  This  sug- 
gestion was  at  once  put  into  practice  by  Mr.  J.  H.  Brown,  who  had  been  placed  in 
charge  of  the  insects,  and  who  also  advised  Mr.  Markley  to  pursue  a  similar  course. 
The  heavy  coA'ering  over  the  colony  at  ]\Ir.  McMullen' s  grove  was  not  removed  so 
soon,  and  as  a  consequence  the  insects  did  not  do  nearly  so  well.  I  made  an  exam- 
ination about  one  month  after  the  ladybugs  were  loosed  and  found  the  larv?e  scat- 
tered over  perhaps  twenty  different  trees  adjacent  to  the  one  upon  which  they  were 
liberated,  and  while  they  Avere  not  so  Avidely  scattered  at  Mr.  Markley's  place  they 
Avere  much  more  readily  found  in  numbers.  Colonies  Avere  started  at  A'arious  points 
in  the  infested  district  by  Mr.  BroAvn  during  July  and  August  in  the  same  manner 
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that  the  first  colony  a\  as  estabhshed.  the  scales  being  practically  cleaned  up  by  the 
ladybugs  and  disease  together  l:)y  the  last  of  September.  The  same  disease  that 
worked  such  havoc  among  the  scales  in  1899  was  present  in  1900,  and  some  groves 
were  almost  cleaned  up  through  its  agency  in  the  months  of  July  and  August,  but 
since  we  were  aware  of  its  presence,  and  knew  of  its  characteristic  methods  of  attack, 
it  did  not  greatly  interfere  with  the  colonization  of  the  Xovius. 

I  believe  that  the  area  of  infestation  has  become  sufficiently  large  to  warrant  the 
belief  that  the  ladybug  will  remain  permanently  upon  the  field,  despite  the  fact 
that,  because  of  disease  and  other  predaceous  insects,  the  food  supi:>ly  is  rendered  very 
small  during  the  autumn  months.  It  is  quite  possil)le,  if  indeed  not  probable,  that 
the  chances  for  its  permanent  retention  have  been  greatly  increased  by  the  failure  to 
get  it  successfully  established  last  summer. 

CRUDE  PETROLEUAI  EXPERIMEXTS. 

During  the  past  year  some  experiments  have  l^een  made  with  crude  petroletim, 
used  in  varying  strengths  from  10  per  cent  to  the  pure  material.  Several  hundred 
trees,  including  pear,  plum,  and  peach,  of  many  varieties  were  sprayed  in  the  latter 
23art  of  January  and  early  February  with  the  following  results.  Young  trees  of 
peach,  plum,  and  pear  seem  to  have  survived  the  undiluted  applications  without 
much  if  any  injury,  while  older  trees  were  almost  invarial)ly  injured,  and  bearing 
peach  trees  so  treated  were  killed.  Strengths  from  10  per  cent  to  30  per  cent  were 
freely  used  without  any  apparent  injury.  My  conclusions,  so  far  as  reached,  may  be 
summarized  as  follows. 

That  crude  petroleum  is  a  valuable  addition  to  our  list  of  insecticides;  that  the  oil 
will  remain  on  the  trees  for  some  weeks,  and  it  can  be  plainly  S3en  just  what  parts 
of  the  trees  have  been  treated;  that  the  oil  will  gradually  spread  a  considerable  dis- 
tance from  the  spot  where  it  has  fallen:  while  it  seems  to  possess  some  points  of 
advantage  over  kerosene,  I  believe  that  it  is  quite  possible  that  it  will  be  found  to 
deserve  more  cautious  handling  than  has  yet  been  suggested,  as  kerosene  has  proved 
to  need  in  the  past;  I  am  unable  to  say  it  will  be  safe  to  apply  undiluted  petroleum  to 
fruit  trees  of  any  description  in  Florida,  and  for  the  present  would  advise  that  only 
the  diluted  material  be  used,  and  that  care  be  taken  not  to  allow  the  liquid  to  collect 
at  the  bases  of  the  trees.  Banking  the  trees  may  sometimes  be  found  useful,  as  in 
the  case  with  using  kerosene. 

ORCHARD  FUMIGATIOX. 

/  Experiments  have  been  instituted  looking  to  the  destruction  of  white  fly  in  orange 
/ groves  with  hydrocyanic-acid  gas  under  tents,  and  I  contemplate  carrying  on  more 
I  extensive  work  of  this  character  the  coming  winter.    The  chief  problem  that  is  likely 
I  to  arise,  in  connection  with  killing  the  insects,  may  lie  in  the  fact  that  Florida  dews 
■  are  very  heavy,  so  the  process  may  have  to  l^e  adapted  to  day  conditions,  instead  of 
doing  the  work  at  night  as  commonly  pi'acticed  in  California.    Since  we  have  a  con- 
siderable number  of  cloudy  days  in  winter,  the  prol^lem  may  not  prove  to  be  espe- 
pecially  diflicult.    The  greatest  obstacle  standing  in  the  way  of  ultimate  results  from 
such  treatment  is  that  white  fly  does  not  confine  itself  to  orange,  but  may  l^e  found 
scattered  about  upon  wikl  trees  in  the  hummocks,  and  upon  undergrowth  of  various 
kinds  in  and  about  the  groves;  so  granting  that  it  were  exterminated  upon  the  trees, 
a  pretty  good  crop  of  new  bugs  would  have  a  chance  to  develop  in  the  course  of  a 
season,  and  it  seems  that  the  best  that  can  be  hoped  from  fumigation  Avork  is  that 
one  treatment  per  year  will  give  better  and  cheaper  results  than  applications  of  other 
character. 

MISCELLAXEOrS. 

Among  the  more  important  insects  to  which  attention  has  been  called  by  corre- 
spondents during  the  past  eighteen  months  may  be  named  the  following:  Asjyid lotus 
fifMS,  the  red  scale,  on  oranges,  Manatee,  Fla. :  Aspldiofi's  jugJans-regia,  the  "gopher 
scale,"  on  peach,  Lake  City:  Ceroplxtstesflorhlfn^iie.  the  white-wax  scale,  on  oranges, 
at  Ellenton.  Palmetto,  and  Miami:  Leconivm  he^jjeriduni.  the  turtle-back"  scale, 
from  a  number  of  widely  scattered  localities,  nearly  always  upon  oranges;  Dactiilophi.s 
citri,  the  mealy  bug,  upon  oranges,  pineapples,  jessamines,  roses,  etc..  very  abundant 
and  more  than  ordinarily  injurious  over  a  large  part  of  the  State  this  season  (1900); 
Diasjjis  hromeVi[±.  the  pineapple  scale,  serious  at  Braidentown.  and  received  from 
Clearwater  and  a  number  of  other  localities;  Mitylaqris  glo'-u'iL  Mitiihi^pLS  citricoht, 
and  Parlatoria  pergo/ndii  from  nearly  all  sections  of  the  citrous  l^elt.  especially  on  the 
west  coast;  the  fig  scale,  Asterolecanium  pu^tidiins.  has  been  received  from  Cutler. 
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The  garden  flea-hopper,  Hahirus  uhlrri  has  done  some  damage  to  celery  an.l  >Tv.a- 
mental  plants  at  Lakeland  and  Tarpon  Springs,  and  what  I  suppose  to  have  Ijeeii  the 
same  insect  was  reported  at  Bartow,  though  specimens  were  not  sent  to  me.  The 
pickle  worm,  3forgaro/'ria  nltidali^i.  and  the  melon  borer.  Jl'/rc/nroiun  liualinata,  have 
been  the  subjects  of  inquiry  from  many  quarters.  The  cucumber  beetle,  Diahrotica 
V'ttata  and  Diahrotica  l^-punctata  have  been  received  several  times  during  the  past 
spring  and  seem  to  have  been  very  troublesome  in  some  localities.  Curculio  has 
stung  a  large  percentage  of  the  stone  fruits  the  present  year,  the  loss  in  the  peach 
and  jDlum  districts  being  large.  The  bolhvorm.  Heliotlds  <iriyii[i^r(i,  i<  said  by  truck 
growers  to  have  damaged  tomatoes  much  more  than  usual  this  year.  The  warble 
fly,  Hypaderina  Ji/'eata,  commanded  some  notice  the  past  spring.  The  American 
Argas,  Argas  ai/uricana.  was  received  from  Cutler.  Avhere  it  was  overrunning  poultry. 

Part  of  the  material  in  this  paper  may  be  regarded  as  advance  excerpts  from  the 
annual  report  of  the  entomrjlogist  to  the  director  of  the  Florida  experiment  station. 

The  secretary  then  read  the  following  paper  by  H.  A.  ^Morgan,  of  Louisiana: 
Some  Observatioxs  upox  Artace  PuxctistriCta. 

In  the  fall  of  1S94  a  few  caterpillars  and  cocoons  of  this  interesting  insect  were 
found  upon  old  peach  trees  in  the  vicinity  of  Baton  Rouge,  La.  At  that  time,  and  in 
fact  until  the  fall  (jf  1S97.  we  were  under  tiie  impression  that  this  insect  was"an  enemy 
to  the  peach  and  such  other  plants  as  it  had  Ijeen  found  uptjn.  So  impresse'l  was  the 
writer  with  this  idea  that  in  his  rej'ort  for  ISi-Jo  he  published  a  short  article  entitled 
'"A  new  peach  insect."'  in  which  leaf-eating  habits  were  assumed,  and  arsenites 
recommended  as  possil  ile  remedies. 

In  Octoloer.  1S97.  Avhile  collecting,  some  40  miles  above  Baton  Bnuoe.  a  numl)er  of 
cocoons  were  taken  in  the  vicinity  of  oak  and  peach  trees  attaclied  to  grass,  fences, 
and  small  shrubs.  Cncrtons  were  also  found  upon  the  trunks  and  limbs  of  peach  and 
white  oak,  indicating  a  prevalence  that  had  not  previously  been  discovered.  The 
specinifiis  were  caged,  and  on  Xovember  14  a  pair  of  moths  emerged.  C)ii  the  morn- 
ing of  the  15th  the  female  had  deposited  160  eggs.  nr)ne  ni  which  proved  ft-rtile.  On 
Xovember  IS  the  pair  was  found  mating  and  cai  the  mciriiing  of  the  20th  152  ffrtile 
eggs  were  deposited,  making  in  all  312  eggs.  Durino- a  warm  spfll  toward  the  end  of 
January.  1S9S.  all  of  the  fertile  eggs  hatched,  and  it  was  Ijy  accident  that  the  true 
feeding  habits  of  this  insect  were  then  discovered.  Along  Avith  a  few  peach  leaves 
placed  in  the  cage  was  a  lichen-covered  twio-.  The  larva?  once  finding  the  twig  never 
left  it.  The  droppings  were  an  indicati( ni  that  food  was  being  taken,  and  so'jii  the 
complete  disappearance  of  the  entire  outer  r(:)Uoliness  of  the  Ijark  revealed  the  fact 
that  a  mistake  had  been  made  as  to  the  food  haljit.-  of  the  larva  of  this  insect. 

The  gregarious  habits  of  the  young,  the  food,  the  fondness  of  the  caterpillars  for 
certain  portions  of  the  branches,  and  the  ja-ijtective  coloration  are  all  r>f  peculiar 
interest,  and  no  doubt  have  been  the  means  of  so  successfully  coiicealino"  the  adult 
larvie. 

In  many  instances  it  is  difficult  to  breed,  or  rather  t(:>  rear,  some  species  of  insects, 
even  when  the  l>est  insectary  facilities  are  available.  The  nevdy  discovered  food  of 
the  larva  of  this  insect  was  ai  first  ftjund  'litficult  to  keep  in  a  fre>h  con<lition.  and  a- 
few  of  the  larvc'e  died.  This  (jccurred  in  the  cage  containing  those  set  apart  f(:>r  the 
determination  of  the  different  larval  stadia,  and  being  forced  to  complete  the  <;»l:iser- 
vations  in  the  main  cage,  where  the  molts  were  more  or  less  irregular,  the  ilata,  as 
stated  below,  is  subject  to  correction. 

The  first  molt  took  place  on  February  10.  the  second  on  Fel)ruary  22.  the  third  on 
March  9,  and  the  last  on  ]\Iarch  24.  The  last  larval  stage  was  unusually  long,  for  it 
was  n';>t  until  ]^Iay  22  that  the  caterpillars  began  entering  the  C(jcoon>.  it  beino-  as 
late  as  Jul}-  17  when  the  last  of  the  brood  pupated.  There  wa-  great  irregularity  in 
the  growth  of  the  larvae,  lait  this  Avas  perhaps  due  to  confinement. 

There  are  two  l)roods  v-er  year  and.  as  far  as  this  section  is  concerned,  the  species 
hibernates  in  the  egg  condition. 

The  male  moth  feisns  death,  and  has  been  known  to  lie  as  long  as  two  hrmrs  after 
being  disturljed.  The  female  has  not  Ijeen  observed  to  possess  this  habit.  The  larvce 
are  interesting  in  that  their  color,  form,  and  habits  make  them  very  difiicult  to 
observe.  A  cage  containing  many  larva:-  was  several  times  shown  students  and  vis- 
itors, and  it  was  not  without  the  closest  examination  that  the  specimens  could  be 
detected.  The  caterpillars  fit  so  closely  to  the  small  twigs  that  the  most  successful 
method  of  collecting  them  is  to  take  individual  l^ranches  of  a  tree  upon  which  a  few 
cocoons  may  be  found  and  run  the  hand  carefully  up  and  doAvn  each  small  branch. 

The  white  cocoons  attached  to  smooth,  white  p'ieces  of  oak  bark  are  well  protected, 
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Plate  I. 


Artace  punctistriga  :  A.  Egg  ;  B,  Adult  laying  Eggs:  C,  First  Larval  Stage. 
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Plate  II. 


Artace  PUNCTISTRIGA  : 

Stage, 


Larval  Stages— A,  First  Stage;  B,  Second  Stage;  C,  Last 

DORSAL  VIEW;   D,  LAST  STAGE,  VENTRAL  VIEW. 
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Plate  IIL 


Artace  punctistrig^  :  A.  Cocoon;  B,  Pupa;  C,  Parasite  Eremotylus  arcti/e; 
D;  Pupa  Case  o."  Parasite. 
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and  the  moth,  when  at  rest  [no,  unhke  the  cocoon  m  shape  and  size),  is  hkewise 
protected  when  in  similar  i:)Osition, 

Despite  the  advantage  which  the  eggs,  larvae,  cocoons  (pnpae),  and  even  the  moths 
have  by  protective  coloration,  over  50  per  cent  of  the  larvte  collected  were  parasitized 
by  a  large  ichneumon  {Eremotylus  Qrctii€.  Ashm.  i .  Howard's  Eucyrtus  artacx  has 
never  been  bred  from  specimens  collected  in  this  locality. 

The  accomx^anying  illustrations  ( Pis.  I-lII )  v\-ere  made  h\  one  of  my  students, 
Mr.  W.  L.  Denham,  and  represent  fairly  well  the  stages  of  this  interesting  insect. 

C.       AVoodworth  then  presented  a  paper  on  *'  Entomological  cecology." 

S.  A.  Forljes  was  apx^ointed  a  committee  of  one  to  confer  with  A.  C.  True,  of  the 
United  States  De2')artment  of  Agriculture,  regarding  ihe  selection  of  chairman  and 
secretary  for  next  meeting. 


SECTION  ON  MECHANIC  ARTS. 


The  Section  on  Mechanic  Ans  was  callei  l  to  order  by  President  ]\Iurkland  at  2  p.  m., 
Tuesday,  X<:>veml3er  13.  The  minutes  of  the  San  Francisco  meeting  were  read  and 
approved.  President  ]\Iurkland  read  a  report  as  chairman  of  the  Section  on 
Mechanic  Arts  to  l)e  presented  to  the  general  r(  .iivfnti(  ai  ^  see  }».  — ).  The  report 
outlined  a  plan  for  creating  a  v/ider  interest  in  the  Sncti. m  , m  yiechanic  Arts,  the 
prevailing  thouu-ht  thrijuu-hout  the  pa]:>er  being  that  the  >ection  should  deal  with 
questions  relating  more  especially  to  the  teaciiing  of  engineering  rather  than  to  the 
discussion  of  technical  w<»rk.  The  report  of  Pre-i'lent  ]\Iurkland  vras  approved  l;)y 
the  section  and  he  was  authorized  t<j  present  the  >anie  tci  tlie  general  convention. 

W.  E.  Drake,  of  Rhode  Island,  read  the  folLjwiuLi'  pa^'er: 

The  Relation  of  the  Aokicultural  and  AIec  ii axk  ai.  College  to  the  State. 

At  a  former  meeting  kA  the  Association  it  was  suggested  that  tlie  land-grant  col- 
leges should  give  uniform  and  similar  c«;>urses  df  stu«ly.  the  idea  being  that  as  the 
colleges  were  all  founded  for  one  purpose,  thar  purp<  tse  could  best  be  carried  out 
by  similar  courses.  It  is  not  necessary  to  a^ain  pr(:ive  the  fallacy  of  the  above  idea. 
The  committee  which  reported  several  year.-  ago  <  )ii  this  sul  iject  recommended  uniform 
and  similar  requirements  for  entrance  to  the  land-grant  colleges,  and  equal  amounts 
of  work  for  the  degree  of  1  bachelor  of  science.  Tlie  committee  very  v;isely  saw  that 
any  further  attempt  at  similarity  of  work  would  not  i;)e  po>sil;)le. 

The  fundamental  iilea  in  the  inception  (A  the  lau'l-^rant  colleges  was  that  eacli  and 
every  State  and  Territory  in  the  Union  should  haw  its  oavii  college.  It  would  have 
been  a  grand  idea  and  nol de  work  t<:)  have  estabiishe<l  one  monster  narional  cr-llege 
with  free  tuition,  and  along  tiie  lines  of  agriculture  and  mechanics.  But  fargi'ander 
and  bolder  was  the  idea  of  giving  a  college  to  each  State.  Therefore  the  State  is 
directly  l^eiietited  by  the  college  which  it  claims  as  irs  own.  and  it  may  reasonai)ly 
be  declared  that  the  college  shall  be  specially  adapted  to  the  needs  of  its  own  State, 
and  that  it  shall  have  the  greatest  possil^le  influence  in  its  immediate  locality.  It  is 
true  that  some  of  the  State  colleges  have  established  cour.-es  and  carry  them  out  so 
well  that  students  are  attracted  to  the  college  from  outside  its  own  territory.  Even 
where  this  is  met  with,  the  endeavor  of  the  college  should  lie  hrst  to  meet  the  require- 
ments and  demands  of  the  home  State.  The  college  should  constantly  fulfill  its  duty 
to  the  State  by  placing  well-trained  and  amx^ly-prepared  men  in  the  professions  and 
industries  carried  on  in  that  State.  The  students  should  be  taught  that  they  owe 
much  to  the  State  that  has,  from  the  very  beginning,  provided  for  their  intellectual 
development.  The  graduate  owes  the  State  his  or  her  very  best  service  in  develop- 
ing its  interests  and  contributing  to  its  welfare  and  prosperity.  Some  State  normal 
schools  require  two  years  of  actual  teaching  in  the  State  from  their  graduates. 

The  question  is  constantly  coming  to  us,  and  should  come  to  every  college  teacher, 
"  How  may  the  college  be  of  the  greatest  value  to  the  State?'"  Study  the  State,  its 
industries, "^and  its  people.  Arrange  such  courses  of  study  as  will  prepare  men  for 
the  work  of  the  State.  ^  If  the  chief  occupation  is  that  of  mining,  give  the  cou:>e  in 
mining  a  good  opportunity  to  develop.    Do  not  attempt  to  force  a  course  where  there 
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is  no  demand  for  it.  Follow  the  demand  of  the  people  and  edncate  that  demand  if 
it  be  necessary. 

The  stndy  of  local  conditions  is  especially  important  if  a  teacher  in  one  section  of 
the  country  takes  a  position  in  another  section.  The  course  that  was  popular  and 
successful  in  one  section  may  not  be  the  one  needed  in  the  other.  Two  men,  one 
from  ]Maine  and  the  other  from  Georgia,  meet  at  a  school  in  the  East  and  get  iiito  a 
discussion  as  to  the  l^est  construction  of  a  poultry  house.  The  man  from  Maine 
thinks  that  the  man  from  Georgia  is  a  l3orn  fool  because  he  can  not  understand  the 
Maine  plan  of  building  to  secure  Avarmth  and  tightness.  The  Georgia  man  condemns 
Maine's  foolishness  in  failing  to  appreciate  the  advantages  in  an  open  and  airy  style 
of  construction.  Xeither  of  these  men  are  fools,  ]3ut  good  men  each  in  his  own  place. 
Locahty,  climate,  customs,  and  natural  conditions  have  been  ignored.  It  is  only  by 
consulting  and  making  allowances  for  all  of  these  that  the  teacher  can  hope  to  make 
the  college  of  large  value  to  the  State. 

Tlie  teacher  may  have  the  interests  of  the  State  thoroughly  at  heart  ana  yet  fail 
for  various  reasons  to  secure  the  results  aimed  at.  State  institutions  ahvays  serve  as 
a  target  for  a  certain  class  of  politicians.  There  is  always  present  the  obstructionist 
Avho  oi:)poses  every  measure  simply  for  the  purpose  of  showing  his  poAver.  Very 
peculiar  things  are  done  l)y  some  State  colleges,  and  the  only  explanation  Avhich  can 
be  given  is  that  there  is  politics  in  it.  A  prominent  mining  State  drops  a  good  course 
ill  mining  from  the  curriculum  of  its  State  college.  In  a  manufacturing  State  the 
professors  of  mechanics  at  the  college  are  asked  to  keep  very  quiet,  and  not  to  push 
the  department  for  fear  of  rousing  the  jealousy  of  the  farmer  voters.  A  third  college 
sj^ends  the  larger  share  of  its  resource  upon  an  agricultui'al  department  Avhen  its 
students  are  all  taking  other  courses.  Such  are  some  of  the  things  Avhich  indicate 
that  there  is  politics  in  it. 

The  managing  ])oard  may  be  uninformed  and  inefficient.  How  many  trustees  are 
leaders  in  the  Avork  of  the  college  that  they  manage?  Often  these  boards  act  as  a 
drag  upon  the  institution  and  much  coaxing  and  hard  Avork  must  be  done  in  order 
to  keep  the  board  itself  in  a  progressive  mood. 

The  people  of  the  State  may  be  ignorant  or  actually  indifferent  as  to  the  aim  of  the 
college.  The  average  person  AA'aits  to  be  told  in  regard  to  Avhat  he  ought  to  know 
without  asking  questions.  The  college  Avith  other  ventures  of  the  day  must  adA'er- 
tise  and  hustle  for  its  lousiness.  By  all  means  make  the  college  catalogue  plain  and 
easily  understood.  Many  colleges  send  out  catalogues  that  are  like  Greek  to  a  person 
of  even  more  than  ordinary  ability. 

Again,  the  competition  of  an  older  and  firmly  established  institution  may  seemingly 
prevent  the  State  college  from  developing  to  the  point  of  its  greatest  usefulness. 
Usually  the  land-grant  college,  l^y  reason  of  its  free-tuition  plan.  Avill  draAA-  the  student 
Avho  can  not  afford  to  go  to  the  older  institution.  The  majority  of  the  land-grant  col- 
leges AA'ill  never  become  large  colleges.  We  should  therefore  be  content  if  AA'e  find 
ourselves  teaching  small  classes,  or  if  the  institution  attracts  only  those  Avho  AA'ould 
not  go  to  a  higher  one.  It  is  to  be  hoj^ed  that  our  colleges  Avill  never  groAv  aAA^ay 
from  the  class  of  young  men  and  Avomen  that  it  was  intended  they  should  reach. 

Education  is  a  variable  quantity.  The  age  is  changing  day  l)y  day.  The  teacher 
striAXS  to  accomplish  something  to-day.  and  Avakes  to-morroAv  to  find  it  no  longer 
necessary.  It  may  be,  probably  Avill  l)e,  that  the  land-grant  colleges  Avill  necessarily 
change  so  much  in  ideals  and  methods  that  a  feAv  years  Avill  find  them  of  an  altogether 
different  nature.  The  trade  school,  the  industrial  school,  the  correspondence  school, 
the  six  AA^eeks'  school,  and  special  schools  for  A'arious  crafts  and  arts  are  iieAv  in  our 
system  of  education.  Let  us  hope  and  see  to  it  that  Ave  rightly  read  the  signs  of  the 
times,  so  that  Ave  may  keep  the  land-grant  colleges  in  the  front  rank  of  useful  schools, 
and  thus  be  able  to  "claim  a  deserved  share  in  the  remarkable  development  that  the 
new  era  seems  to  be  offering  to  this,  our  country,  the  United  States  of  America. 

L.  S.  Randolph,  of  Virginia,  read  the  folloAA-iiig  paper: 

A  Course  of  Ixstructiox  ix  Mechaxical  Drawixg. 

In  planning  a  course  in  mechanical  engineering  one  of  the  most  important  items 
to  be  considered  is  the  instruction  in  mechanical  draAving.  The  folloAving  paper 
describes  the  method  adopted  by  the  Avriter  in  solving  this  problem,  a  brief  state- 
ment of  Avhich  Avould  ])e  as  folloAvs: 

Having  three  courses — civil,  mechanical,  and  electrical  engineering — the  instruc- 
tions for  all  being  under  the  jurisdiction  of  the  department  of  mechanical  engineer- 
ing, for  the  freshmen  and  sophomore  classes  and  for  the  junior  class  also,  except 
those  students  in  the  courses  of  electrical  engineering.  In  the  senior  year  all  instruc- 
tion is  given  by  the  separate  departments. 
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The  subjects  available  for  instruction  may  be  classified  as  follows:  Free-hand  draw- 
ing and  lettering;  elementary  mechanical  drawing;  machine  drawing;  kinematics; 
machine  design. 

In  free-hand  drawing  no  attempt  is  made  at  artistic  excellence,  but  only  such  work 
as  will  give  the  student  such  facility  with  his  pencil  to  enable  him  to  make  a  good 
free-hand  sketch  or  to  letter  or  dimension  a  drawing  neatly.  We  are  constantly 
receiving  replies  from  those  of  our  graduates  who  are  in  drawing-rooms  that  they  are 
getting  along  very  nicely,  but  have  great  difficulty  in  lettering  neatly.  , 

Elementary  mechanical  drawing  includes  the  construction  of  curves,  drawing  of 
simple  forms,  the  theory  and  practice  of  projections,  and  pen  shading. 

Machine  drawing  includes  the  sketching  and  drawing  first  of  the  details  and  then 
of  the  assembled  machine.  The  sketches  being  made  first,  fully  dimensioned  and 
arranged  as  they  are  to  show  on  the  drawing.  The  drawing  is  ^hen  made  from  these 
sketches.  The  instruction  follows  as  closely  as  possible  along  the  lines  of  good  draw- 
ing-room practice. 

Kinematics  includes  the  study  of  the  theory  of  motions,  but  does  not  include  valve 
gears. 

Machine  design  includes  the  design  of  a  machine  with  especial  reference  to  the 
calculations  of  the  parts  and  a  determination  of  stresses  involved  and  the  areas 
necessary. 

There  was  another  condition  imposed  which  should  be  mentioned  here.  The 
institution  draws  a  large  number  of  its  students  from  those  walks  of  life  where  finan- 
cial conditions  are  not  always  the  V)est,  and  in  consequence  a  large  number  of  our 
young  men  drop  out  after  a  year  or  two.  and  it  is  therefore  advisable  to  give  as  well- 
rounded  a  course  to  those  men  as  possible,  or  a  course  which  will  enalile  them  to 
have  as  high  an  earning  capacity  as  possible. 

The  work  of  free-hand  drawing  and  lettering  is,  the  writer  is  aware,  frequently 
brought  in  in  the  higher  classes,  but  it  has  always  been  a  debatable  question  whether 
this  was  wise.  Is  it  not  better  to  use  free-hand  drawing  as  an  introduction  to  mechan- 
ical than  vice  versa?  As  free-hand  drawing  was  needed  in  other  courses  than 
engineering,  and  the  only  available  time  they  had  f«  >r  it  was  the  first  term  of  the 
freshman  year,  it  was  placed  there.  The  experience  of  two  years  has  led  us  to  believe 
that  the  selection  was  a  wise  one.  It  makes  a  most  excellent  preparation  for  mechan- 
ical drawing,  which  immediately  follows  it.  The  preparation  is  so  good  that  we 
obtain  the  same  amount  of  work,  or  rather  the  same  advancement  in  the  freshman 
year  now  as  when  the  whole  year  was  given  up  to  mechanical  drawing.  A  great 
improvement  in  lettering  and  figuring  was  not  the  only  gain,  but  a  considerable 
degree  of  neatness  promptly  attained  was  the  principal  advantage. 

Probably  the  most  difficult  thing  to  decide  was  the  relative  position  of  kinematics 
and  machine  drawing.  It  may  be  claimed  that  kinematics  should  not  be  taught  in 
the  drawing-room,  but  for  many  reasons  it  was  necessary  here  to  teach  it  in  the 
drawing-room,  and  the  problem  presented  was,  Should  it  go  in  the  junior  class,  with 
machine  drawing  in  the  sophomore,  or  vice  versa? 

The  reasons  for  putting  kinematics  in  the  sophomore  year  maybe  stated  as  follows: 

(1)  The  subject  can  be  readily  handled  Avith  the  mathematical  preparation  which 
the  student  has. 

(2)  It  would  seem  to  be  the  logical  arrangement  following  immediately  after  the 
study  of  projections. 

(3)  With  intricate  machinery  it  is  difficult  to  make  a  drawing  without  a  knowl- 
edge of  kinematics. 

The  reasons  for  putting  the  instructions  in  kinematics  in  the  junior  year  and 
machine  draAving  in  the  sophomore  year,  were  the  following: 

(1)  Kinematics  could  be  somewhat  better  handled  in  the  junior  year  on  account 
of  better  preparation  in  the  higher  mathematics. 

(2)  The  instruction  of  students  in  machine  drawing  in  the  sophomore  year  would 
put  those  who  left  the  drawing-room  at  this  time,  including  both  those  who  left  the 
college  and  those  who  went  into  electrical  engineering,  in  better  shape  for  practical 
work  than  if  machine  drawing  were  not  taught  here. 

(3)  The  student  when  taught  to  make  a  drawing  of  a  machine  can  better  appreci- 
ate and  apply  the  principles  of  mechanism  as  he  goes  along. 

For  the  last  two  reasons  machine  drawing  was  placed  in  the  sophomore  year  and 
kinematics  in  the  junior  year.  A  two-years'  trial  of  the  system  leaves  us  well  con- 
tent to  let  it  stay  there. 

Machine  design  comes  naturally  m  the  junior  and  senior  years,  and  must  come 
after  the  work  in  the  class  room  on  strength  of  materials,  or  at  least  alongside  of  it. 
We  hope  this  year  to  have  machine  design  started  while  the  class  is  still  working  on 
strength  of  materials. 
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The  methods  of  instrucTioii  were  as  f.jlL  vr-:  Ii:  free-hand  drawing!-  Langdon  S. 
Thtjinpson's  system  is  neing  used,  with  soiiu-  h  a'v:ii_^  iv^  >m  nature. 

In  elementary  mechanical  drawing  the  w^ak  a-  previonsly  stated.  e<:»niined  to 
curves,  projectiijiis.  and  tlie  simplest  ele]nents. 

In  machine  drawing  a  meth(:)d  has  been  used  for  the  past  two  years  which  has 
given  excellent  re-ult>.  The  machine  and  its  parts  are  placed  on  a  table  in  the  cen- 
ter of  the  ruLtrn  an^l  each  -tiident  sketches  up  in  a  I'^ook  of  cross-section  paper  those 
parts  assigned  tr*  him.  These  sketches  are  free-hand,  an^l  are  dimensioned  and 
arrangeil  as  the  completed  drawing  is  to  be  dimensi<jned  an<l  arianoed.  It  is 
impressed  upon  the  student  that  he  must  make  as  few  trips  as  pL'>srhie  to  the 
machine  f«.^r  omitted  dimensions.  From  these  sketches  the  drawing  is  made  and 
Completed. 

The  principal  advantage  is  that  the  sketches  are  criticised  and  corrected  both  as  to 
arrangement  of  vicAvs  and  dimensioning  l^efLav  the  Avork  has  Iven  patt  (>n  the  board, 
with  a  conserpient  saving  of  abotit  nine-tenths  of  the  time  required  t<:>  make  siicli 
correctii  "lis  on  the  l^i:>ar'l. 

All  <:'f  this  vrork  is  made  lo  conform  as  cL^.-^ely  as  possible  to  ordinary  drawing 
office  practice,  even  to  putting  on  of  titles,  borders,  and  reference  numbers.  Several 
drawings  of  average  worth  are  selected  at  the  end  of  the  year  and  sent  to  specialists 
for  criticism. 

In  grading  the  W(Ark  the  amount  of  work  a  man  accomplishes  during-  the  year  is 
recorded  and  a  certain  amount  must  be  accomplished  l:iefore  the  man  can  be  passed. 
The  character  of  the  work  is  also  graded,  and  upon  these  two  the  term  grades  a:e 
made. 

The  student  knows  that  a  certain  amount  of  work  of  good  character  mu>t  l;>e  coni- 
pleted  in  order  to  pass,  and  in  consequence  he  must  work  to  come  up  t<  >  it.  The 
result  being  that  much  less  diffictilty  is  experienced  in  keeping  order  and  making 
the  men  Avork:  one  man  handling  six  to  eighty  men  readily. 

The  time  given  to  each  course  is  as  follows: 
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While  the  course  is  Avorking  Avell.  the  Avriter  is  in  doubt  as  to  many  points,  such  as 
the  advisability  of  handling  kinematics  in  the  class  room  rather  than  in  the  drawilig- 
room. 

The  object  of  the  paper  is  as  much  to  ol^tain  criticism  as  it  is  to  impart  information, 
and  it  is  hoped  that  such  criticisms  wil]  l-^e  freely  made. 

In  closing,  the  Avriter  Avishes  to  acknov>dedge  his  indebtedness  to  Air.  AV.  H.  Rasch, 
assistant  professor,  to  whose  ability  and  untiring  energy  so  much  of  the  success  of  the 
Avork  is  due. 

J.  D.  Hoffman,  nf  Indiana,  read  the  folloAving  paper: 

The  Student  of  Mechaxic  Arts,  ax  Apprextice. 

Much  has  been  Avritten  concerning  the  recognitir>n  that  the  graduates  of  our 
technical  schools  should  receive  from  the  shops  ar.d  indu.-tries  of  the  country  as  a 
result  of  their  practical  training  and  instruction  in  the  -r\\,:-  Some  of  this,  to  be 
sure,  has  i3een  of  great  value,  showing  the  trend  of  tii<-  }  vtjies-icaial  engineering 
mind:  V)ut  many  of  the  vcriters.  if  they  are  to  l>e  judge»l  from  their  puldications, 
seem  to  V^elieve  "that  the  pro^luct.  whether  animate  or  inanimate,  of  any  educational 
institution  is  far  inferior  to  that  produced  through  the  busy  marts  of  trade. 

Exceptional  cases  Avhere  the  graduate  student  falls  short  in  some  special  Avork 
assigned  to  him  may  sometimes  give  rise  to  IMased  views,  but  why  this  should  lead 
to  a  universal  condemnation  of  the  student  mechanic  l>ody  is  hard  to  fathom. 

From  all  I  have  heard  and  read  it  seems  to  me  that  some  i»hases  of  the  subject 
have  been  oA'erlooked  and  that  not  all  parties  concerned  have  received  justice. 
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Tlie  central  point  of  attack  is  the  apparent  inability  of  the  schools  that  teach 
mechanic  arts  to  turn  out  machinists,  pattern  makers,  foundry  men,  and  other 
tradesmen  who  are,  at  the  time  of  completing'  their  course,  skilled  workmen. 

Before  attempting  further  discussion  on  the  subject  it  would  he  well  to  make  a 
few  statements  upon  Avhich  this  paper  will  be  based: 

(1 )  A  growing  popular  sentiment  that  the  mechanic  should  not  only  be  able  to  do 
his  v\-<  )rk  in  a  scientific  manner,  but  should  understand  the  principles  involved  in  the 
doing  <,»f  that  wDrk. 

(2  i  A  desire  <  -n  the  part  of  the  young  man  to  secure  a  good  education  at  the  same 
time  lie  is  i>ursuing  his  trade. 

(3  )  That  the  purely  tra<le  school  accoinpli>hes  the  aVjove  with  the  evident  purpose 
of  fitting  him  for  some  one  of  the  many  trades. 

(4j  That  the  technical  school  dc>es  n(»t  lay  any  special  stress  upon  any  one  of  the 
trades,  but  gives  a  g(j0(l  working  Ijasis  in  all  of  the  trades,  emphasizing  the  framda- 
tion  principles  of  a  general  engineering  education. 

In  the  following  I  Avish  to  speak  of  the  technical  school  and  of  the  shop  as  training 
places  where  a  young  man  may  educate  himself  in  the  line  of  general  mechanical 
work.  They  sh<:iuld  not  be  considered  antagonistic.  V)ut  mutually  helpful  to  each 
otlier,  since  b< jth  are  endeavoring  to  turn  out  men  who  are  of  the  highest  rxjssible 
shop  value. 

A  2:>i'oper  comparison  of  tlie  student  and  the  api)rentice.  c-f  course,  can  hardly  he 
made,  on  account  of  the  training  of  each  running  along  such  dissimilar  lines.  The 
student,  with  his  fair  experience  in  many  lines,  should  not  Ije  called  up( m  to  stand 
an  examination  in  only  one  suV>ject  in  competition  with  a  man  practiced  thoroughly 
in  that  .special  feature,  and  yet  in  many  cases  this  is  <l<:ine  and  he  is  told  lie  is  inferior 
to  the  shop-trained  man.  That  he  is  not  an  expert  with  ti:»(;tls  will  readily  Ije  admitted, 
for  liy  continued  application  to  any  one  operation  is  .-kiU  acquired:  but  to  say  that 
the  training  which  the  student  receives  is  inferior  to  that  he  ^vould  have  received  in 
a  shop  can  not  be  substantiated.  Examination  as  to  his  fitne>s  as  a  shop  man  should 
not  be  c<)nducted  along  any  one  line,  ljut  on  various  line>,  in  Avhicii  case  he  presents 
an  entirely  different  appearance.  I  claim  that  he  not  only  receives  largely  an  equiva- 
lent practice  in  shop  metho'ls,  l)ut  much  more  that  goes  to  make  him  a  valuable 
member  in  any  working-  fi.trce  and  which  can  not  l)e  ol)taiiie«l  in  the  shop. 

It  must  be  a(lmitted  that  the  apprentice  system  has  come  t<j  1  ^e  very  much  demor- 
alized of  late  years,  and  in  fact  discarded  altogether  in  man}'  of  the  larger  establish- 
ments, Avliere  the  workmen  are  known  as  S[)ecialists.  These  men.  who  usually  Avork 
on  the  piecework  plan,  l:)end  all  their  energies  of  thought  and  action  toward  the  rapid 
production  of  the  specialty  they  have  in  charge.  The  rate  of  Avage  is  so  arranged 
that  it  rec[uires  all  his  time  in  actual  production,  so  that  little  if  any  time  is  given 
him  to  obseiwe  operations  of  a  different  nature  frcnn  his  own.  It  is  an  exception 
Avhere  an  apprentice,  or,  properly  speaking,  ''a  V)oy  Avho  signs  to  learn  a  trade,"  is 
given  a  variety  of  Avork.  He  is  generally  given  a  term  of  three  years,  and  in  that 
time  is  practiced  on  the  use  >if  three  or  f(jur  machines,  if  he  is  fortunate.  In  all 
probability  he  Avill  be  more  useful  to  the  firm  if  kept  on  one  machine,  and  there  he 
Avill  stay  unless  some  extra  pressure  he  1)rought  to  bear  upon  the  management.  At  the 
close  of  his  apprenticeship  he  is  a  very  skillful  operator  on  those  machines  actually 
operated  hy  him,  and  has  more  or  less  knowledge  of  the  operations  performed  in  his 
presence,  but  of  which  he  has  had  no  part.  The  same  can  he  said  of  apprentices 
assigned  to  the  erection  of  machinery.  They  l:)ecome  A'ery  proficient  in  the  use  of 
the  chisel  and  file,  and  are  Avell  trained  on  the  construction  of  certain  styles  of 
machines,  but  their  knoAvledge  of  the  operation  of  machinery  is  necessarily  very 
limited.  A  man  so  trained  Avill  feel  very  much  at  home  if  Avhen  seeking  employ- 
ment he  is  given  AVork  of  a  similar  nature  to  that  upon  Avhich  he  has  been  trained, 
but  very  much  at  sea  if  given  a  job  Avhich  requires  the  use  of  his  own  inventive 
genius.  Again,  if  he  feels  at  a  loss  concerning  the  Avork  in  his  own  trade,  Avhat  can  he 
do  Avith  an  operation  Avhich  recjuires  some  knoAvledge  of  the  allied  trades?  As,  for 
example,  a  machinist  should  knoAv  the  principles  of  forging  and  be  thoroughly 
acquainted  Avith  the  strength  of  materials.  A  pattern  maker  should  understand  the 
principles  underlying  the  operating  of  machines,  and  be  a  good  designer  of  machines 
as  Avell  as  a  good  molder.  A  successful  foundry  man  should  lie  a  metallurgist,  molder, 
and  pattern  maker,  and  so  on  doAvn  the  list  of  trades.  It  might  be  said  of  any  of  the 
so-called  trades  that  some  of  the  A'ery  foundation  principles  are  ijorrowed  from  some 
of  the  other  trades,  and  a  Avorkman  will  do  his  best  Avork  when  he  is  enlightened  as 
to  these  points  of  common  interest. 

The  skilled  mechanic  of  the  twentieth  century  has  come  to  mean  more  than  the 
person  Avho  can  merely  duxjlicate  Avork  after  the  plans  of  others.  He  must  be  one 
who  has  the  knoAviedge  and  ability  to  plan  for  himself.    The  workman  who  has  a 
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general  training  is  of  more  valne  to  his  trade,  even  though  in  some  operations  he  is 
not  as  skinful,  than  the  one  who  has  been  forced  to  specialize.  A  case  of  this  kind 
was  iDrought  to  my  notice  a  short  time  ago.  A  man  who  employs  mechanics  wished 
to  get  "a  good  all-around  man,"  and  because  there  were  no  graduates  available  at 
the  time,  applied  to  the  superintendent  of  a  large  establishment  to  supply  one.  The 
superintendent  said;  "  I  am  A^ery  sure  I  have  not  one  man  in  my  employ  who  could 
fill  the  place  except  my  foreman,  and  I  should  not  like  to  let  hiin  go.  The  men  are 
all  specialists,  you  know,  and  would  not  he  of  much  account  on  work  of  a  general 
nature.''  At  the  time  this  request  was  made  there  were  more  than  300  men  in  his 
emj^loy,  and,  as  commonly  understood,  these  men  are  considered  skilled  mechanics. 

Specialty  work  seems  to  be  on  the  increase,  and  the  fact  that  this  is  so  proves  to 
be  a  detriment  to  the  cause  of  the  apprentice.  It  puts  an  effective  barrier  between 
him  and  the  fulfillment  of  his  ambition,  and  he  is  obliged  to  look  to  other  sources  for 
his  mechanical  training.  In  my  estimation  this  is  not  a  pessimistic  view.  We  must 
take  the  facts  as  we  tind  them  and  solve  the  problem  accordingly.  I  ])elieve  that 
every  young  man  who  ]:)egins  an  apprenticeship  hopes  at  some  future  time  to  be  able 
to  fill  ajiosition  higher  than  that  of  "machine  hand"  or  "vise  hand."  Such  being 
the  case,  suT^ely  the  greatest  variety  of  work,  embodying  the  greatest  number  o^f 
mechanical  principles,  is  not  only  desired  but  should  be  demanded  for  him.  This 
general  training  can  he  obtained  more  satisfactorily  at  a  trade  school  or  a  techaical 
school,  the  latter  having  more  in  view  the  harmonizing  of  the  different  trades  to 
each  other,  thus  forming  a  solid  basis  for  continued  investigation  in  the  higher  forms 
of  mechanics  known  as  engineering. 

The  technical  school  Avas  inaugurated  for  the  purpose  of  giving  inventive  capacity 
to  the  mind  as  well  as  skill  and  dexterity  in  handicraft.  The  advocates  of  the  school 
insist  that  to  be  a  skilled  mechanic  one  must  see  the  reasons  underlying  each  suc- 
cessive step,  and  that  intelligence  of  action  and  skill  of  manipulation  go  hand  in 
hand.  The  theoretical  and  the  practical  should  be  blended  together.  Necessarily, 
then,  some  of  the  skill  in  the  art  of  handling  the  tools  is  sacrificed  to  the  time  given 
over  to  instruction.  No  claim  is  made  that  the  graduate  can  turn  screw  threads  as 
fast  as  a  man  who  has  served  his  entire  apprenticeship  of  three  or  four  years  as  a 
lathe  hand,  or  that  he  can  chip  and  file  a  surface  as  quickly  and  as  well  as  a  vise 
hand  of  several  years'  experience,  but  rather  that  he  will  take  a  job  from  its  incei^tion 
and  carry  it  through  the  various  lathes,  planers,  grinders,  shapers,  drills,  etc.,  to 
completion,  and  will  keep  alongside  and  possibly  a  step  ahead  of  the  man  who  has 
had  the  benefit  of  the  training  usually  given  to  the  average  apprentice. 

It  must  be  granted  that  in  every  new  enterprise,  or  in  every  radical  departure  from 
an  old  enterprise,  it  requires  much  time  in  which  to  perfect  the  method  of  operation 
so  that  there  will  result  the  greatest  economy.  The  school  shop  is  of  recent  origin 
and  has  had  many  serious  inconveniences  with  which  to  contend,  not  the  least  of  these 
being  the  contempt  of  the  practical  man  who  has  had  his  entire  training  in  a  shop. 
The  objections  brought  forth,  when  traced  to  their  origin,  seem  to  be  founded  upon 
a  complete  ignorance  of  the  methods  and  interior  workings  of  the  department  of 
"practical  mechanics"  as  found  in  our  engineering  schools.  It  is  true  that  there  are 
imperfections  and  discouraging  features,  not  all  of  these  having  yet  been  eliminated, 
but  to  the  reasonal^le  mind  that  has  had  contact  with  the  atmosphere  of  both  the 
"shop"  and  the  "school  shop,"  the  advantage  must  surely  rest  with  the  latter. 
Time  in  which  to  properly  develop  the  work  is  very  important.  The  course  of 
instruction  must  l:»e  tried  and  additions  and  subtractions  made  until  the  greatest 
amount  of  shop  methods  can  be  shown  in  the  limited  time  at  the  disposal  of  the 
student. 

In  speaking  of  the  limited  time  of  the  student  I  do  not  do  so  in  a  criticising  way; 
rather,  I  believe  that  the  time  of  the  ajDprentice  actually  used  in  acquiring  skill  and 
information  could  be  crowded  into  half  his  shop  hours,  if  the  work  of  the  shop  could 
be  systematized  to  that  end.  Unfortunately  the  objects  of  the  employer  and  the 
aj^prentice  can  not  harmonize  to  any  great  extent.  The  one  wants  service  and  the 
other  information.  Wherein  their  wants  differ  the  apprentice  must  make  the  con- 
cession. Looking  at  it  from  this  standpoint  the  student  is  receiving  shop  instruction 
and  skill  during  a  number  of  hours  which  compares  favorably  with  tiiat  of  the 
apprentice. 

The  technical  school,  however,  with  its  shops  and  laboratories,  makes  an  ideal 
training  place,  and  so  fits  any  young  man  that  he  may  follow  the  trades  if  he  so 
chooses,  or  he  may  select  one  of  the  many  phases  of  engineering,  there  being  con- 
stant demand  for  men  along  these  lines. 

Concerning  the  courses  for  technical  instruction,  I  trust  I  may  be  pardoned  for 
mentioning  the  institution  with  which  I  am  connected  (Purdue  University),  for  by 
so  doing  I  can  speak  from  my  own  experience  and  observation. 
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The  instruction  in  practical  mechanics,  as  given  at  present,  is  so  arranged  that  the 
different  operations  tolloAv  in  sequence.  Skill  is  acquired  in  the  performing  of  exer- 
cises, and  as  each  new  exercise  is  to  present  some  new  feature  of  instruction,  the 
student  is  made  acquainted  with  a  wide  range  of  work  which  necessarily  requires  his 
closest  attention  at  all  times.  He  is  given  the  material,  with  instructions  for  doing 
the  work,  and  is  required  to  bring  in  the  finished  piece  as  nearly  perfect  and  in  as 
short  a  time  as  it  is  possible  for  him  to  produce  it.  Quantity  is  at  first  sacrificed  to 
quality,  but  as  the  work  x:)rogresses  he  is  given  jobs  to  do  in  duj^licate  lots,  which 
teach  him  to  work  against  time.  If  it  is  thought  the  student  has  not  done  himself 
justice  in  the  first  attempt  the  exercise  is  made  again. 

As  the  work  goes  on  and  the  student  becomes  proficient  in  the  use  of  the  tools, 
other  work  embodying  the  same  principles  may  be  substituted  for  the  exei'cises. 
For  example,  in  the  machine  sh(jp  this  substitution  may  Ije  the  making  of  repairs 
and  improvements  on  machines  now  in  use  in  the  lalioratories,  the  making  and 
assembling  of  new  machine  parts,  and  the  buildino-  oi  jigs  and  tools  used  in  machine 
construction.  In  the  wood  shop,  cabinet  cases,  writing  desks,  patterns  for  machines, 
and  various  appliances  are  designed  and  made.  The  foundry  and  forge  room  supply 
all  the  necessary  castings  and  forgings. 

The  departments  all  work  in  harmony  with  one  another,  and  it  is  found  that 
enough  work  of  the  character  descril:)ed  is  needed  to  satisfy  the  different  depart- 
ments without  manufacturing  for  the  pul-^lic.  The  schools  are  continually  in  need 
of  articles  of  such  a  character  that  they  make  ideal  school-shop  products. 

This  element  of  manufacturing  V)rings  the  student  in  touch  with  transactions  of  a 
business  nature.  A  schedule  of  raw-material  values  is  furnished  the  student.  On 
completing  a  piece  of  work  he  is  required  t(^  state  on  his  time  sheet  the  amount  of 
material  used,  giving  its  market  value;  also  the  estimated  value  of  his  product,  fig- 
uring his  time  at  a  certain  rate  per  hour.  This  may  then  be  conq:)ared  with  the 
estimate  of  similar  manufactured  articles,  and  in  this  way  he  is  al)le  to  judge  whether 
he  could  compete  with  other  producers.  The  iMjnditions  are  Iirought  as  nearly  as 
possible  to  conform  to  general  shop  conditions,  and  the  student  is  doing  actual  sliop 
service,  as  though  he  were  working  for  a  manufacturing  firm. 

One  of  the  criticisms  brought  out  recently  in  a  paper  before  an  engineering  society 
was  to  the  effect  that  ''The  students  in  our  engineering  schools  readily  receive  the 
impression  that  they  are  not  required  to  do  the  work  themselves,  but  that  it  is  only 
necessary  to  know  how  it  should  l^e  done  l)y  others.*'  This  statement  can  scarcely 
l^e  justilied,  as  I  believe  it  is  the  policy  of  institutions  of  this  kind  to  require  more 
rigid  courses  in  shop  practice  than  ever  before.  Take,  for  examjde,  the  daily  duties 
required  of  the  students  in  the  foundry.  They  report  for  roll  call  and  assignments. 
If  it  is  molding  day  they  are  detailed  to  the  following:  Alolding,  core  making, 
lining  ladles,  making,  facing  and  cleaning,  and  lining  the  eupola.  If,  hoAvever,  it  is 
the  day  for  a  heat,  the  men  are  assigned  to  other  duties,  such  as:  Ladle  carriers, 
skimmers,  cupola  tenders,  chargers,  and  fioor  manager.  When  the  m(;)lds  are  filled 
they  all  fall  to,  to  clean  up  their  floors,  piling  the  castings  an<I  c( jvering  them  with 
sand  until  the  next  day  when  they  are  rattled,  cleaned,  and  taken  to  the  machine- 
room.  From  60  to  75  per  cent  of  the  castino  -  can  1  'C  used,  the  average  amount  poured 
being  from  1,600  to  2,000  pounds.  In  the  routine  doeriljed  the  assignments  change 
from  day  to  day.  thus  enabling  the  student  to  become  acquainted  with  general 
foundry  work.  The  work  is  all  done  by  the  students,  the  instructor  being  present 
to  direct,  but  not  to  do  the  work. 

Let  it  not  be  understood  that  we  claim  that  a  man  who  has  passed  through  a 
course  of  training  in  one  of  our  schools  is  an  expert  in  the  subjects  taught.  But  it  is 
claimed  that  he  has  (1)  a  good  foundation  upon  which  to  build  and  a  stimulus  to 
succeed;  (2)  a  fair  degree  of  skill  in  the  use  of  machinery  and  methods  in  the  various 
trades;  (3)  a  knowledge  of  the  action  of  matter  under  different  conditions  of  use; 
(4)  a  good  education  in  those  subjects  which  makes  him  a  valued  member  of  society. 
These  qualities  when  acquired  by  any  man  will  cause  him  to  make  his  mark. 

The  demands  for  men  at  present  prove  that  he  has  so  far  been  successful,  and  the 
statement  that  the  technical  graduate  is  falling  into  disrepute  is  not  well  founded. 
The  call  for  men  to  fill  positions  of  trust,  in  almost  all  lines  of  engineering  work, 
has  been  greater  this  year  than  ever  before,  and  many  positions  could  not  be  filled 
for  want  of  men. 
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